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WIEN we conſider the degree of excel - 
" lence which many of the practical arts 
buſied in the treatment of Minerals have 
reached in England, and alſo that in the 
merely ſpeculative ſciences, we ate at leaſt on 
a level with our neighbours on the continent, 
it cannot but be matter of ſurprize that, with 
reſpect to Mineralogy, the parent of theſe 
arts, they ſhould ſtand confeſledly ſuperior to 
us. That this Iaferiority on ouf ſide does 


not originate; in any. want of. ivgenuity in 


- . * 


our artiſts evident] appears the maſterly 
productions a Par er and a Medge wood. 
The true cauſe lies deeper. Mineralogy is 
an art, whoſe cultivation and improvement 
requires both ſpeculation and practice: the 
mere theoriſt will never deſcend into the la- 
borious details of the practical part, without 
dye encouragement or a degree of en- 
thuſiaſm, in a country devoted to politics 
rarely to be met with, and the practical ar- 


tiſt ſeldom poſſeſſes thoſe general principles of 


ſcience and extenſive acquaintance with the 
diſcoveries of his cotemporaries that are in- 
diſpenſably requiſite to eſtabliſh him on a 
footing of equality with them. On the con- 
tinent Mineralogy is on a very different foot- 
ing, In Sweden and Germans it is conſidered 
as a branch of ſcience worthy of the atten- 
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tion of government. There are colleges in 

which it is regularly taught; it -forms a 
ditint and hqnourable profeſſion, like that of 
the ſoldier, the merchant, or the barriſter ; 


its ſuperior officers form a part of the admi- 


niſtration of the ſtate, Young ſtudents, 
fraught with the knowledge to be acquired in 
their own country, ate ſent abroad to glean 
all that can be collected from a more diverſi- 
__ view of nature, or a more improved 

ice of the arts. This example has been 
1 followed by the French, the Ruſſani, 


and even the Sniards. 


The French have erected a Mineratogical 
School at Paris, to which a conſiderable 
penſion. is annexed. „ cis bo of 
the whole kingdom are now a tracing, and 


mineralogical voyages are from time to time 
undertaken at the public expence L. Chy- 


miſtry, the Parent of Mineralogy, is culti- 


vated by the moſt enlightened nations in Eu- 
rope, and particularly in France with a de- 


gree of ardour that approaches to enthuſiaſm: 
it forms the favourite occupation, and even 


the moſt faſhionable object of attention not 
only af the middling, but oven of, ſome in 


155 —— ranks of ny . 
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As that of Mr, Jam, ke, : 
wa Among theſe we may reckon in Ri saint 

jo Germany count Sickengen ; in Jtaly the counts de _ 
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In England, on the contrary: (a country 
far richer than France in mineral produec- 
tions). it receives no encouragement from the 
public, and few apply to it except cn aY 
men in the Medical Line, whoſe tranſient at- 
tention is ſoon diverted. by their more direct 
occupations, - The con are obvious. 
The groſſeſt blunders are daily committed n 
working our mines and extracting out ores; 
inſomuch, that learned foreigners have re- 
marked that were it not for their ſuperlor ex- 
cellence, and the cheapneſs of fuel, their ex=- 
traction would :nfallibly attended with 


loſs , and many uſeful ſu ſtances are _ 
rejected as uſeleſs. 1 


Senſible of our inferiority i in this » 
and well acquainted with the cauſe of it, the 

zealous and learned Doctor Shaw, and our: 
late eminent Chymiſt Dr. Lewis, have la- 
boured to promote and facilitate the ſtudy of 
Chymiſtry among us, and for this purpoſe 
transfered into our own language the moſt 


conſiderable improvements 3 their We 


n and the marquis 4 Gireni, orof L 
in Geneva Mr. de Sauffare; in France the dukes de Ch aus, 
Rochefoucau/t, and D"Aym; the counts de' . an, Id _ 
Gray, Mil, Treſſan, and de Ia Tour d. Aunergue 3; the mar- 
28 de Courtenuaux and de Courtivron,; the batons POL 

ch and de Servieren; madame Ta Preſidente Arcus ville; 
meſſieurs Trudaine, N „ Montigny, and above all, Mr. 
fe Morveau, one of the r chymi of the age, 

x e * Derly/tiire, 
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by foreigners. At a ſtill later period Mr. 
Atir has poured upon us many valuable 
treaſures in his excellent notes on Mr. Ma- 
quer's Chymical Dictionary, a work gene- 
rally known, and equally eſteemed ; yet ſince 
this work appeared, (the laſt of any note 
among us) ſuch rapid advances have been 
made in the mineralogical art in particular, 
that it has put on quite a new face. Several 
new ſemi metals have been diſcovered, the 
number of primitive earths aſcertained, many 
analyſes accompliſhed heretofore attempted in 
vain, and the art itſelf of Mineral a 
brought to a degree of certainty and preciſion 
of which it was ſcarcely thought capable. 
Actuated by the ſame views as the patriotic 
gentlemen juſt mentioned, I have endea- 
voured to collect in the enſuing treatiſe all 
that has been hitherto done in this ſcience, 
with ſome few improvements of my on, 
modelled and digeſted in the męthod that 
ſeemed to me moſt uſeful,” 
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The point which I principally laboured 
was not to preſent the reader with a minute 
detail of the various external appearances of 
minerals in various countries, nor of their 
ſituation, vicinity, or mixture with each 
other, circumſſances ever contingent and for- 
tnitous, much leſs to entertain him with 
prolix and plauſible accounts of their origin, 
FL | "& | enquiries 
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other branch. of the ſeience of foſſils, via, 
Natural Hiſtory, but rather to determine the 
characters by which foſſils are inyariably and 
permanently diſtinguiſhed from each othet in 
all times and places. In a, word, rather, 9 
deſine the ſpecies than deſcribe the indvi 
dual; even among theſe permanent charae- 
ters I have, for the ſake, of brevity, omitted 
all, except the moſt obvious, a compleat de- 
tail of them being in my opinion fitter 


treatiſe of Chymiſtry than of Mineralogy, 
The merit of this latter ſeeming to me to 
conſiſt in preſenting ſuch criteria as may: 
enable us to diſtinguiſn Minerals in the 
ſhorteſt, eaſieſt, and ſureſt manner; ſo that 
we may always apply the fame names to the 
ſame ſubſtances, and being confident f 
ſpeaking the ſame language, may always un- 
derſtand each other. What confuſion hath 
heretofore ariſen from the ambiguity of 
names is well known, and will, 1 fear, render 
many very intereſting reſearches, even of mo- 
dern date,  intirely uſeleſs. Among theſe I 
ſhall only mention thoſe” of the celebrated 
Canon Recupero, who for many years, and 
with immenſe pains, has ſtudied and der 
ſeribed the Minerals in the neighbourhood of 
Mount tna. but committed ſuch miſtakes 
in their denomination as will, according 10 
the remark of that excellent Mineralogiſt 
ä N A 4 | Mr. | 
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' Whither the eharaQtevs-of Minerals ſhould 
be taken from enternal appearances only, or 
from their internal properties as diſcovered 
—— "agents; has long been contro» 

among Mineralogiſts ; though, in- 

youu K preſent the controverſy feems almoſt 
an end from the uni verſal approbation with 
which the ſyſtem of the — Cronfled, 
founded almoſt entirely on chymical charac- 
ters as far as they were known in his time, 
has been received by all Europe. However, 
Tome able patrons of the former opinion 
Have appetred of late, among whom | ſhall 
7 Ta oy Mr. T ug ws pan de 


a” Inn mer u the author of an excellen 
Treatiſe written in the German ge on 
the External characters of foſſils. Mr. Romd 
nas lately publiſhed a voluminous treatiſe on 
the external forms of cryſtals, under which 
Utle he comprehends all thoſe foſſils that are 
fuſceptible of a regulat figure, all of which 
he pretends may be diſtinguiſhed by the 
angles Which their planes 9 with each 
other, i, ſome bet 


erugencous matter be not 
cynnoinel in them; but ſuppoſing all this 10 
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be true, hat a vaſt 


not theſe cryſtals ſubzoct to 
accidents? HO 
tonfuled c 
tain figure ? By how many external accidentar 


ma variety; 
| indetermi nate at 


may not theſe figures, though originally per» 


fect, be altered and modified?» What Ahall 
we fay of his macles ar agglutinated-cryſs 


tals? of the conic, . ſpheroidal,.. calyndncal - . 


ſhapes in which. no angle can be diſcovered? 


and of the various — — eee 5 
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: Mz. Wargen has e clailify 
Minerals by the joint. conſideration .of 
their external properties, and yet, that even 
this re-union 18 inſufficient to determine their 
nature, he himſelf gives us a clear prog in 
his notes on Cronſted, p. 217. There, on the 
faith of theſe characters, he ranges among 
micas a green foliated ſubſtance, which, he- 


ing ſent to Mr. Bergman, proved to be a com- 


Pound of marine falt of copper and argilla- 
ceous earth, though the quantity ſent him 


amounted but to one grain; ſo much ſurer 


are chymical teſts! Every ſeience muſt be 
founded on r re principles. The only 
principles 

are the relations of the bodies it conſiders 
with chymical agents. Without referring to 


ow i can be regkoned at moſt only a con- 


4 Yeeraral 


of figures are 


ryſtallizations reducible to no cer · ec 


his ſort that Mineralogy affords 
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art. This will plainly appear by ex- 
amining ebb of the external characters in 
particular; namely, colour, tranſparency, or 
opacity, coherence, mmm „ mage, en 
NG: "RW 07 L394 #10 In 
ont 
1 And firſt as to "IA Mr. 6a ownes 
that white quartz, white lead ore, and white 
calcareous iron ore, have exactly the ſame 
ſnow white colour. Some ſpecies of the ares. 
- of. iron, manganeſe, cobalt, and copper, the 
ſame iron grey colour, wolfram and blende 
the ſame browniſh black, & c. in ſhort it is 
well known, that the ſlighteſt change in the 
texture of bodies, frequently produces a con- 
ſiderable alteration in colour; thus a lump 
of cinnabar, whoſe colour is dark red, becomes 
| of a beautiful for/d red, by ſimply reducing 
it to a powder; beſides it is difficult, if not 
- impoſſible,, to render the various ſhades, of 
colour intelligible by any \Gpleripjions, 97 oo om 


Tranſparency and Opacity are qualities com» 
mon to a vaſt variety of ſubſtances, different | 
in all other reſpects. They are ſuſceptible of 
numerous. undiſcribable degrees, and diſcover 
at moſt the mode of union, not the ohen 

 ees united, „ e 


+ Coberence and 1harduf are oncwerticy mite 
ambiguous: ; with reſpect to carths and pow 
dere 
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dered tones; their eonſideration is of no uſe, 
ſtriking fire with ſteel, has often been given 
as a teſt of pure ſiliceous earths, but it is How 
known, that well baked clay, to ſay nothing 
of other compound ſubſtances, will exibic | 
N ſame ee | 
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Texture, all its e as dann 14. 
mellar, fibrous, ſcaly, equable, &c. are com- 
mon to ſubſtances, widely different; thus the 
fibrous is found in ſome varieties of gypfum, 
in aſbeſtos, ſhoerl, pumice, pyrites, antimony, 
hzmatites, malachite, cobalt, and arſenical 


E 


limeſtones," gypſum, the lamellar, ry 
and equable, are ſtill of wider extent. enn 
ba 


Shape, the varieties of this even mne 
lar and determinate, are endleſs, as may be 
Nen! in Mr. De Liſle's Treatiſe, and muſt be 
fo, as they depend of various external acci- 
dents, thus he finds 32 varieties in the e 

of calcateous ſpar, 14 in that of gypſum, 9 in 
that of fluor, 16 in that of quartz, beſides its 
monſtrous forms, equally regular as the reſt, 
19 in that of felt ſpar, &c. and not only the 
ſame ſpecific ſubſtance is ſuſceptible of various 
ſhapes, but various ſubſtances ſpecifically dif- 
ferent, aſſume the ſame ſhape. Thus the 
native calx of arſenic, blende, cinnabar, and 
grey copper ore, often appear ina ah 
| orm ; 
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form; common ſalt, fluor, zeolyte, galena, 
in g cubic, &c. if the nature of any ſubſtance 
be determined by its form, it would 
- undoubtedly be that of falts, yet there is 
ſcarce any of theſe which in different circum= 
nces, may not aſſume a different figure; 
Mr. Pott aſſures us, that microcoſmic falt 
aſſumes the figure of almoſt all other ſalts, 
nitre, vitriol, ſalammoniac, allum, glauber 's 
alts, 45. 1 Pott, 49. According to Ma- 
— ublimate corroſive be cryſtalized, by 
2 it forms needles, but if by mere eva- 
poration, cubes or lozenges. Mem, Par. 17 55 
p- 540. Digeſtive ſalt will form eubes if it 
be y neutral, but if the alkali predo- 
minates quadrangular priſms, common ſalt 
is generally looked upon as the moſt con- 
| Gant in its figure, yet Mr. Cadet has found 
it eryſtalized in needles, g Mem. Scav. Etrang. 
Pd: 35s. and Gerhard, 4 Berlin, Schrift. aga. 
ery many, if not moſt of the miſtakes to 
be found in chymical writers on ſalts, aroſe 


from their having denominated _ from 
their figure. 


"A Spec te Gravity, which is certainly 
one of the beſt external teſts, frequently va- 
ties, by reaſon either of the different texture 
of the ſame ſpecies of mineral, into whoſe 
interſtices water cannot equally penetrate, or 
by reaſon of the greater een of ſome 

or 
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or other of the conſtituent parts, ad ig parti 
cularly obſervable in Zzeolytes, which differ 
exceedingly in the proportion of water which 
enters into them as one of their conſtituent 
principles: alſo in the ſparry or calcareous 
iron ore, whoſe proportion of calcareous 
earth is ſubject to great variation; beſides ali 


this, various ſubſtances 8 different, 
paſlely very nearly the kine ſpecific gige. 


* * 
. 


Nevertheleſs I am far from aſſerting, that 
the conſideration of mere -external properties 
is intirely uſeleſs ; on the contrary, I am per- 
ſuaded that from the conſideration of theſe 
alone, a very probable conjecture may be 
drawn in moſt caſes concerning the nature of 
foſſils, whoſe ſpecific properties are already 
known by analyſis, but this eonjecture mutt 
be formed by an experienced eye: for it is 
not poſſible by any deſcription,” to convey an 
adequate idea of thoſe minute differences, or 
as I may ſay, the phy/jognomes of foſſils, by 
which alone they are diſtinguiſhable. On this 
account I have been very ſuccinct in this par- 
ticular, rather hoping to help, than expecting 
to form the coup d æil. Thoſe who love to 
amuſe themſelves with a detailed deſcription 
of theſe external forms, may conſult with ad- 
vantage Mr, Rome de Liſies improved edition 
of his Cry/allographie *, though daily expe- 
vor the improved edition of Cronfed, which Mr. 

tan 4 ſoon to — wg 


rience 


„ 
rienee evinces, that nature is ſtill more varied 
than his deſcriptions.* But where any neu 
ſubſtance occurs, or an intire certainty re- 


þ ws ſuch as conſtitutes the foundation of a 


tiener, there chymical teſts are abſolutely re- 
iſite, and alone ſufficient. 'Thus neglecting 
Mr. Rome de Liſie took that to be a 
zeolyte which Mr. Pelletier afterwards found 
to be an ore of zinc. 2 Cryſtallogr. p. 46, 
n 
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- Mineralogy muſt therefore, on the whole, 
be conſidered as a branch of Chymiſtry, and 
its progreſs, like that of other branches of 
that ſcience, has been for many ages ſcarce 
ſenfible. In the earlieſt times, of which we 
have any account in hiſtory, mankind ſeem 
to have been of the ſame turn of thinking as 
the leſs enlightened and civilized nations of 
our own age. Satisfied with ſuch informa- 
tion as caſual experience threw in their way, 
they regarded the occupation of conſulting na- 
ture by experiment as a childiſh, trifling and 
uſeleſs amuſement, and negleted forming 

any theory whatſoever concerning its opera- 

tions; but in ſucceeding times the gene- 

ralizing ſpirit of Ariſtotehc Metaphyſics ex- 

tending itſelf to Natural Philoſophy, ſoon 
ſuggeſted the notion of one common matter 


* See Rox. journal for March, 1784, p. 206, 207, and 211. 


being the /ub/ratum. of all vegetable, animal 


and mineral ſubſtances, diſcriminated only by 
particular forms, which in the two former 


were held to be ſubſtantial, and in the latter 
purely accidental. From this ungrounded 
opinion (to which however ſome of the 


greateſt men in the laſt century were much 
attached) that of the tranſmutability of me- 


tals into each other naturally aroſe; and to 


# 


this notion, and ſome other equally talſe, the 
progreſs of Mineralogy, and every branch of 


Chymiſtry, is undoubtedly owing. Io ac- 


compliſh their favourite purpoſe experiments 
were multiplied without end, and by means 


of theſe the arts of dying, pottery, glaſs- 


making and metallurgy were inſenſibly im- 
De in Aud 


The two laſt named arts neceſſar 
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uy; rev. 
quired ſome knowledge of the chymical pra- 


perties of ſtones and earths. Accordingly. 
we find that all thoſe that were uſeful in the 
former were called vitriſiable; thoſe that were 
capable of burning to lime calcareous, and 


. 


thoſe on which fire could produce neither ef- 


fect, apyrous. For a long time theſe three 
diviſions were thought to - comprehend all 


ſpecies of earths and ſtones, The ſame nar- 
row ſpirit of referring every thing to what 1s 


already known, induced Mineralogiſts to claſs 
all metallic ſubſtances under ſome of the ſpe- 
| cies 
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actual 


Margrasf of Berlin led the van, followed 


- a Brandt, Swab, Cr 


- ingenuity and accuracy of his 


cies antiently known, denaminating all thoſe 
which 2 any ſingular properties 
wild, rapacious and arſenical compounds. 
Hence the oppoſition which the introduction 
of the new ſemi- metals, cobalt, nickel, and 
manganeſe ſtill meets with Ong - Mine 
ait of the antient flamp/ | 


© FS 4 


However at aft happily for Clones: a fow 
Ae ſhed characters „ho, re- 


jecting — hypochetical delulons, determined, 


not only. to ſubmit to no other guide but 
experiment, and its neceſſary conſe- 
ences, but alſo to follow it — it led 


Of this truly philoſophic band, Mr. 


a few others, particularly in Sweden. Dit 
coveries now multiplied apace in the hands of 
onfled, Gabn, and 


eu- 
larly Mr. Scheele, until at laſt Mr. Bergman of 


Uſal, by the ſolidity of his judgment, the 


methods, and 
the multiplicity of his experiments, brought 


Mineralogy to that degree of perfection at 


which we at preſent behold it. 
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ferruginous granite altered by fire, 
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ang ALS in their Aricteſ A 

denote only fuch ſubſtances as are found in 
mines, ſuch 'as Metals, Semi-metals, Sulphur 
and Salts; but in a more extenſive ſenſe, 
they denote all foſſils that do not belong 
either to the vegetable or animal kingdoms, 
and conſequently Stones and Earths, all of 
which are comprehended under the Denomi- | 
nation of the Mineral kingdom. 


The mineral kingdom is therefore uſually 
divided into four s or claſſes, vis. 
I. Zarths, and Stones, II. Salts. III. Inflam- 
mahle Subflances, IV. Metallic ' Subſtances: 
which naturally point out a ſimilar fourfold 
diviſion of this treatiſe, 


age” PART 
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FAT: «+ 
Of Earxrus and STONES. 


By Earths are commonly underſtood taſte- 
leſs, inodorous, dry, brittle, uninflammable 
ſubſtances, whoſe ſpecific gravity does not 
exceed 4,5. which are incapable of being 
metalized, are ſcarcely ſoluble in water, and 
give no tinge to Borax when melted with 
it, However Quicklime 1s uſually called an 
Earth, though it has a pungent taſte and is 
very perceptibly ſoluble in water, ſo alſo are 
limeſtone and gypſum, though they both 
contain a purely ſaline principle, and there- 
fore in my opinion they and ſome other ſuch 
ſubſtances may be claſſed both among Salts 
and among Earths. Nay it appears that all 
Farths are ſoluble in ſome very large pro- 
portion. of water. Hence I think with Mr. 
Bergman, that in the ſtricteſt ſenſe the term 
Earth, ſhould, excluſively of any other deno- 
mination, be appropriated to ſubſtances of the 
above deſcription, that require above one 
thouſand times their weight of boiling water 
to diſſolve them, and that thoſe which are 
foluble in between four hundred and one 
thouſand times their weight of water may 
be called either ſalts as technical, or Earths 
as common language requires, 


„A 0 Stones 


S „d 
Stones differ from Earths only in hard- 
neſs and its conſequences, and therefore art 
included under the ſame generical name. 
Yet diamond is alſo called a Stone, though 
it probably contains little Earth of any kind. 


Of Simple Earths, their number and Characters. 


1 : 2 
Buy /imple Earths, I mean thoſe which poſ- 
ſeſſing permanently diſtin&- characters, are 
incapable of being further analyzed or changed 
into any other, by any means hitherto known. 
Of theſe, we know only five. The Calga- 
reous, the Ponderous, the Magneſian or Mu- 
riatic, the Argillaceous, and the Silicenus. 
All Stones and Earths hitherto examined, are 
found to conſiſt of theſe either ſingly, or 
mixed, or chymically united with each other, 
in various proportions; together with ſaline, 
inflammable and metallic ſubſtances; for in 
the Earth they are ſeldom or ever found per- 
fectly pure. 10 BOT Fe 7" 


Of the Characters of Calcareous Eartbz. 

1* When perfectly pure and free from all 
combination, it conſtitutes lime; its ſpecific 
gravity is about 2,3. it has a hot burning 
taſte, acts powerfully on animal ſubſtanceay 
F 5 "8 | and 
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and when in lumps, heats with a moderate 


quantity of water. | 


+40" Mn the temperature of 60? it requires 
about fix hundred and eighty times its weight 
of water to diſſolve it; its taſte is then pun- 


gent, urinous, yet ſweetiſh. 


lt is combinable with all acids, and in 
particular eaſily ſoluble in the nitrous or 
marine, but difficultly cryſtalizes with them, 
as it forms deliqueſcent ſalts, and is in 
great meaſure precipitable from them by the 
vitriolic, to which it preferably unites, 
forming gypſum or ſelenite, which is wholly 
ipitable from them by the affuſion of 
highly rectiſied ſpirits of wine, or moderate 
evaporation, nitrous ſelenite cafily parts with 
its acid, when calcined in open veſſels and 
a red heat; but marine ſelenite ſcarcely. 
Both ſelenites have a bitter taſte. 


4 When in veſſels on which it cannot 
act, it is infuſible per /e (that is ſingly;) in a 
heat that would melt iron: yet Mr. Parker's 
glaſs ſeems to have induced a ſlight beginning 
of fuſion in lime, even when it ſtood on 
charcoal, but if mixed with argillaceous, mag- 
neſian or ſiliceous Earths, it will melt in a 
more moderate heat, and particularly if mixed 
th two or more of thoſe Earths, And 
jb | hence 


a 


. 


marine aci 


hence it is fuſible in earthen veſſels, even of 
porcelain; it is ſcatcely affected by fixed al- 
kalis, but eaſily melted and without efferveſ- 


cence by borax or mieroeoſmie kalt, or 
calces of lead. 


Ponderous Earth. 


1 This may more conveniently be called 
Barytes, when pure it is alſo in the ftate of 
lime, which it perfeQly reſembles in taſte, but 
it requires nine hundred times its weight of 
water to diſſolve it in the temperature of 6o? 


2* It is combinable with acids, but with 
the nitrous and marine, it forms falts that 
do not deliqueſce, and with the vitriolic, 4 
ſalt much more difficulty ſoluble than On 
ſum, it decompoſes tartar vitrolate, an 
which no other Earth can operate. 


3* It is 1 from the nitrous. and 
oy the Pruſſian Alkali, a pro- 
perty which alſo FORO it Tm, * 


other Earths, 


4 In the dry way it acts and is 5 860 
upon nearly as calcareous Earth, but it is 
ſomething more fuſible by the mineral alkali, - 


Its 9 gravity exceeds 4, ooo. 


Magnefia 


5 
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Magne/ia or Mariatic Earth 


10 Its ſpecific gravity when perfectly pure 
is about 2, 33. | 


; 2% Ir requires about ſeven thouſand fix 
hundred and ninety-two times its weight of 
water to diſſolve it in the common tempera- 
ture of the air. 


3% It is combinable with acids, and though 
the vitriolic eaſily ſeparates it from the ni- 
trous and marine, yet it does not precipitate 
it, as it does calcareous Earth and barytes, 
but forms Epſom ſalt which is bitter and 
ſoluble in its own weight of water; whereas 
with the former Earths it forms inſipid and 
very difficultly ſoluble compounds. 


4% Expoſed to the ſtrongeſt heat, it will 
neither burn to lime, nor melt per /e, but loſes 
much of its weight, partly by evaporation, 
and partly by the loſs of a certain proportion of 
water, which it naturally retains. Neither will 
it vitrify in company with any other ſimple 
Earth, except the calcareous, of which, aceqrd- 
ing to Mr. Achard 100%: will promote the f 
ſion of from twenty-five to fifty of magneſin 
it will alſo melt with argillaceous and ſiliceous 
Earths together, and much more readily if 
calcareous Earth be added to them, Like 


lime 


N Argillaceows E. 88 +. tes - 
lime it is brought into fuſion by borax or 
microcoſmic ſalt, but is ſcarcely affected by 
fixed alkalis, or calces of led. 

BY 4 1 1152 

Argillaceous Earth: or Earth of A a 
1* This may more conveniently be called 


Argill, its ſpecific gravity when Fong 1 98 not 
exceed 2, ooo. 


2% It is exceedingly Aiffaſible, b but deen 
more ſoluble 1 in water than pure magneſia. 


3* It is combinable with acids, and when 
combined with the nitrous or marine, like 
magneliait is ſeparable, but ſcarcely precipitable 
by the vitriolic acid“ with which it forms, 
Alum, which always contains an exceſs of 
acid and has an aſtringent taſte; when com- 
bined with any of theſe acids, it is not pre- 
cipitable by the acid of ſugar, which diſtin- 
quiſhes it from the foregoing Earths, all 
of which (except the ponderous united to the 
vitriolic acid) are precipitable from the vitrio- 
lic, nitrous and marine acids, hy that of ſugar, 
though the precipitation is not always appa- 
rent Peter the liquors are evaporated, nor at 
all, if there be an exceſs of the mineral acids. 


For if concentrated oll of vitriol be droped into a very | 


ſaturate ſolution of nitrous or marine Aluin, a greyiſh preci- 
pitate will immediately appear, 


i The 


0 
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- 4* The ſtrongeſt heat barely hardens it, 
but does not give it the qualities of lime, 
nor melt it, while ſingle, or accompanied 
only with magneſia or filiceous Earth; but 
gy with calcareous, it runs into fuſion | 
ry. readily, and hence Mr. Gerhard has 
Found it fulble in a crucible of chalk, but 
not in one of clay; fixed alkalis do not pro- 
mote its fuſion, —5 borax and microcoſmic 
falt diſſolve it, the firſt with ſcarce any, and 
the latter with a more notable efferveſcence. 
Calces of lead affect it ſomething os than 
they do calcareous Earths. 


Slliceous Earth, 


1 This is by ſome called eryſtline, 
quartzy, or vitrifiable Earth, as it is that of 
which glaſs is uſually ome ; its ſpecific 


Fei ity is 2,05, and conſequently it is the 
— of all the ſimple Earths, except the 


j 3 69 


wy It bene leſs foluble 3 in water tay any 
other, yet in the common temperature of the 


atmoſphere ten thouſand parts of water ma 
contain one of this Earth; and in very bigh. 


degrees of heat, much exceeding that at. 
which water uſually boils, it ſeems ſoluble in 


7 0 greater aper. 


3 It 


3* It combines with no acid hitherto knqwn, 
except the ſparry, which either in a liquid or 
aerial ſtate, but particularly in the la ttet, is ca- 
pable of holding much of it in ſolution, + 
which it depoſits either on cooling or coming 


in contact with water, or ſubſtances with - 


which it has a greater affinity. But cauſtic fixed 
alkalis may even in the liquid way take up 
from e to + of their weight of this Earth 
according as it is more or leſs ſubtilly divi- 
ded, and hence it is not improbable that even 
lime · water has ſome action on it. 


4 It is infuſible per /e in the ſtrongeſt heat, 
neither does argillaceous or magneſian Earthg 
promote its fuſion, the effect of calcareous 
Earth is ſomewhat. more doubtful, for M-. 
Achard * and Mr. Scheffer, f aſſert that theſe 
Earths do not melt together, but Mr. Dareet;} 
alſo Mr. Bergman,h and Mr, Swab; || ſay 
ta two parts lime melt one of quartz; at leaſt 
ere is no doubt but this may be effected in 
veſſels of clay, for an admixture of this will 
make the other two Earths immediatel 
yield. Fixed alkalis, particularly the mina 
readily melt double their weight of this Earth 
with effer veſcence, borax affects it more dif- 
 ficultly, and with ſcarce any efferveſcence, 
and microcoſmic ſalt has hardly any action 


| * Mem, Berlin, 178, 4 2. 7 Foreles. : 194, b. 
223 Roz, p. 2 4 chen Foreles, F 175, b. . A: 
i Memoires d plal, p. 443. 
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on it; calces of lead act on it more power- 
fully than on argill, but leſs than on calca- 
reous Earth, and melt from + to + their 


Pl 


The exleareons, en inked at 
argillaceous Earths being combinable with 
all acids, may be called abſorbent Earths, in 
contradiſlinction to the filiceous, "which 
unites. only to the ſparry acid. | 


-Befidex the general characters of theſe 


Earths, here given, Mr. Bergman has obſerved 


and noted their different powers of abſorbin 
and retaining water; after moiſtening ich 
weights of filiceous ſand, chalk, magne- 
ſia, and Earth of alum, with as much water 
as they could take up without dropping, 
he found that the | ſand took 1 of its 
weight, chalk J, magneſia 1 ½, and Earth 
of alum 2, , and when all theſe moiſtened 
Earths were expoſed to the ſame heat, the 
ſand loſt its water firſt, then the chalk, then 
jo magneſia, but the argill, not until red» 
Ot. N 


Again one of the characters of lte l 
Earth is the extreme ſubtility and fineneſs of 
ite integrant parts, which render it ſmooth 
to the touch, and ſlowly ſeparable from water 
when diffuſed through it, 7110 a certain viſci-, 

by My; 


* 


Aﬀpnities of Earth. 8 


dity and ductility which proceed fi i 


power of retaining water, and of theſe pro- 
rties magneſia alſo participates though in a 
eſſer degree. Siliceous Earths on the contrary 


ate characteriſed by roughneſs, hardneſs, 


ſharpneſs to the touch, and a total want of 


flexibility and adherence to each other, when | | 


minutely divided, and a ready ſeparation from 
water; of theſe properties calcareous and 
ponderous Earths participate, though in a 
leſſer degree. pin: 3; 
7 as # ME EVE 
nn,, 
. Of the Afinities of Earths to each other. 


The above mentioned Earths are never 
found in nature 5 pure, but always 
combined or mixed either with a ſaline or in- 
flammable principle, or with each other, or with 
ſome metallic principle, particularly iron, be- 
ſides water; when mixed with any notable pro- 
portion of the inflammable or metallic princi- 
ples, or even of the ſaline, ſo as to exhiþit t e 
characters of ſuch principles, they ſhall be 
treated of under | thoſe particular heads; I 
ſhall here conſider only ſuch compounds as 
retain the general characters of Earths, and as 
in conformity with Mr. Cronſted, I intend - 
dedueiog the various ſpecies of Earths from 
their union either with ſaline principles 
with each other, it will be neceſſary to indi- 
cate the affinities on which ſuch unions are 

, founded ; 


* 
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founded; ' the- affinities- of Earths to acids 
are generally known, but thoſe of Earths to 
each other and to calces of iron have no 
where heen treated of; and therefore require 
ſome developement.— The efforts of art can 
ſcarcely exhibit in the humid way, the affini- 
ties of Earths to each other, if this could be 
effected, we ſhould probably find the ſame 
election and preference jake place among 
them as among Earths and acids, we are 
therefore obliged to have recourſe to the dry 
way, which is much more imperfect: for as th 
are all reduced by fire to a ſtate of liquidity, 
they differ but little in ſpecific gravity, and can 
diftcultly be examined while in fuſion, when 
cold they are all found ſo mixed that it is 
not poſſible to judge of their affinities by the 
way of preference and exclufion ; but if we 
judge of theſe affinities as we do of that of 
water to ſalts, by the greater or the leſſer 
quantity which one of them conſidered as a 
menſtruum, can take up of another or what 
proportion of the one determines the fuſion of 
another, we may in that manner form a tole- 


rably accurate idea of their different attrac- 
tive powers. | 


Among the ſimple Earths, the calcareous 
alone,“ can be looked upon as the menſtru- 
| af Perhaps the ponderous may alſo have this property. 


it being ſcarce, no experiinents have yet been 
ich # vigor to detecmains this point. 


um 


Li _— — _ — * 
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um of other Earths, for according to the 


Auitier e Barthi.". 


13 


important diſeovery of Mr. D' Arcet, they 


are all rendered fuſible by a proper 1 


tion of this Earth, though infuſible 
ſelves. A diſcovery which throws the greateſt 
light, not only on mineralogy, but alſo on 
pottery; now caleareous Earth requires for its 
fuſion half its weight of magneſia, and only 
+ of its weight of argillaceous Earth, accords 
ing to the experiments of Mr. Achard. He 


did not indeed obſerve that it had any effect 


on ſiliceous Earth, but this appears to be 


= owing to his having uſed too ſmall a propor- 
= tion of the calcareous, for Mr. Gerhard g 


having expoſed filiceous Earth to a violent 


heat in a crucible of chalk, found it vitrified 
in the edges where it touched the chalk, but 


we may infer that this Earth is leſs acted 
upon and more difficultly than the foregoing 
even in the liquid way, calcareous Earth in 

me caſes manifeſts the ſame affinities, thus 
if Earth of alum perfectly pure be added to 
lime water, it will precipitate the lime as 
Mr. Scheele has ſhewn in the Memoirs of 
Stockholm, for 1776, and the precipitate is 
ſoluble in the marine acid, which ſhews that 


3 # the precipitation does not ariſe from any te · 


mains of the vitriolic acid in the Earth of 


4 Mew, Berlin, 1780: f 2 Geſeb. Mineral Reich, 
9 alum, 
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_ alum, as gypſum in that caſe would be formed; 
which is inſoluble in the marine acid, but 
pure magneſia, that is, free from aerial acid, | 
Goes: a e e lime water. 1 


| . Siliteote Earth ſeems alſo't 40 nne wwe 
affinity to the argillaceous, for although it 
cannot be brought into fuſion by the argilla- 
ceous, yet when melted by fixed alkalis 
it acts on the argillaceous Earth of the cruci- 
bles and diſſolves it ; now fixed alkalis ſingly, 
cannot melt argillaceous Earth; to ſay no- 
thing of the hardening power of argill and 
ſiliceous Earths, when mixed together and 
heated. 


"Z 


Iron in a more or leſs dephlogiſticated ſtate, 
being found in ſome proportion mixedor united 
wich almoſt all ſorts of Earths and Stones, de- 
ſerves alſo to have its affinities to them men- 
tioned, it is much more fuſible than any of 
them, and may therefore be conſidered as a 
menſtruum. Mr. Achard has found that an 
hundred parts of calx of iron are capable 
of melting four hundred of calcareous, fifty 
of argillaceous, thirty-three of ſiliceous and 
twenty-five of magneſian Earths, it acts 
ſtill more powerfully on leſſer proportions of 
theſe Earths. 


Hence, 


r 


Aſſinities of, Earths:- 1 * 


Hens the affinities. of theſe Earths, and 
ca lces 207 iron to each other, e me 1 
Nand in the falloyiog order.) vu, 
Link" nee, , Sir, nf WP 
eil of 171 tine, Calx es, Calx of Tron, Line, * 
Ain Cual of Iron Lime, Lime, A. 
— 1 3 + 23115 Silen, ell, Sier, * 
n Hi gin ee a ien r 


When ſubſtances a are es and at liberty, 
their affinities whether in the moiſt or dry 


way, are exactly the ſame, they being equally 


divided; and the only difference is, that in 
one caſe; they are aiffolved by fire, in the 
other by a liquid. We may alſo obſerve, Iſt, 
that the leſs calces of iron are dephlogiſticated, 
the reater is their power of attracting Earths 
as Mr, Rinman has diſcoyered, and when 
dephlogiſticated to a certain degree, they loſe 
this power, their colour according 7 the 
ds gree 44 their dephlogiſtication is as follows, 

hitiſh, pale yellow, yellow, red, brown, 
green, and blue, 2dly, That When once 
lime or calces of iron have acted as menſtru- 


ums upon any Earth, a compound menſtruum 


ariſes, which acts much more powerfully on 
other Earths; thus, though one hundred parts 
of lime can diſſolve or liquify very little of 
ſilex, yet When theſe hundred parts of lime 
have taken up fifty of 5 they are 
enabled to diffolve one hundred of ſilex, and 

N this 


, 
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this laſt compound forms a menſtruum till 
more compound, which is able to _— 
ſtill more 1 magneſia, for equal parts lime 
magneſia, and ue form a 3 glaſs; 
and hence equal parts of any three of the 
ſimple Earths will vitrify in a ſufficient heat, 
ſo — it eee Earth be one of the three; 

rt lime and one of argill will melt 
2 or 41 of ſilex, and other mixtures are more 
or lefs fuſible as they 1 to this pro- 


„ f 1 
portion. 
?, 


The al marks of cht Union are % 
following. | | 


1. Aſpecific gravity a that of the 
heavieſt of the ingredients of the compound, 
or even greater than the intermediate, But 
it doen not follow that, where ſuch denſity is 
wanting, a chymical union does not exiſt, 
for the peculiar ſtructure of the compound 
which does not admit water into its vacuities 
may hinder this property from being obſerved, 
ſo may alſo a certain quantity of water which 
enters into the com poſition, and cannot al- 
ways be made ſenſible. - | 


- 


& 


4 Tranſparency, when this is 
found in combinations of Earths with each 
other, or with faline ſubſtances, it indicates” 
A a chymical union ; but ſuch an union is alſo 

5 f conſiſtent 


Aﬀnities of Earths, 0 
conſiſtent with opacity, as this may ariſe from 
a mere mechanical arrangement of the parts, 
or the interpoſition of ſome that- are not 
chymically combined, too great thickneſs, 
ä e e 


3% Cryſtalization. This proves that the 
parts of the chryſtalized ſubſtances have 
been at ſome period very minutely divided; 
and in general that they have been chymical- 
ly combined with the menſtruum, in which 
they chryſtallized; though I agree with M. 
Bergman that a chymical union with ſuch a 
menſtruum is not always requiſite; but it 
does not prove that they were chymically 
combined with any other ſubſtance which 
chryſtallizes with them, except ſome other 
mark of ſuch union appears, and particularly 
a denſity greater than could be expected from 
the proportion and denſity of the component 
parts, | 


4% A more difficult Solubility in their com- 
mon menſtruums, and of courſe a ſtill greater 
difficulty of ſolution in menſtruums, that act 
only on one of the component parts. Of 
this there are numberleſs inſlances, yet there 
is one exception, viz. where one of the com- 
ponent parts is reſolvable by the action of 
the menſtruum into an elaſtic fluid, which 
by its eruption ſo powerfully agitates and 
K C divides 


—ä—ũ— — — — —— v7 Sg ere 


ate re — A 


18 Elements of Mineralogy. 


divides the compound, as to render it more 
ſoluble, Thus lime-ſtone, and mild mag- 
neſia, are more eaſily diſſolved than either 


lime or calcined magneſia. On the other 


hand, ſome metallic calces are more eafily 
diſſolved in certain acids, than they are when 


Furniſhed with phlogiſton, though this alſo be 


reſolvable into an elaſtic fluid ; but this I have 
elſewhere explained. The calces of. iron are 
ſo much the more difficultly diſſolved, as they 
are more dephlogiſticated ; hence the whitiſh 
calx is moſt difficultly difolved; and next to 
that the yellowiſh and red ; but the brown, 
green, and blue, moſt eaſily ; ; and hence, 
ſtones which contain dephlogiſticated calces 
of iron and unareated Earths, are moſt diffi- 
cultly diſſolved, though the calces are not ſo 
ſtrongly attracted by the Earths, nor conſe- 
quently the ſtones ſo hard, as thoſe that con- 
tain iron in a more phlogiſticated ſtate, This 
accounts for the difficult * of talc, 
mica, &c. 


CHAP. III. 
Of the 8 ematical Arrangement of 11 


Stones, 


All Earths may be divided into ſimple and 
compound. Simple are the five unalterable 
kinds already deſcribed, which conſtitute five 
ſorts or genera, under which all terrene com- 
pounds may be ranged, 
1 ö By 
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By Compound Earths, 1 underſtand thoſe 


that are combined or mixed in a notable pro- 
portion, either with each other, or with a 
ſaline, inflammable, or metallic principle, 
yet not in ſufficient proportion to require 
them to be arranged under ſuch foreign prin- 
ciples. Such compounds being permanent, 
and being the foundation of a peculiar deno- 
mination, I call ſpecies, and ſimple ſpecies, 
in order to diſtinguiſh them from ſuper com- 
pounds, which will preſently be mentioned. 
Thus gypſum is a compound Earth, conſiſting 
of calcareous Earth, and a faline principle, 
not accidentally, but permanently mixed with 
it. So alſo tourmaline is a compound Earth, 
conſiſting of the argillaceous, filiceous, and 
calcareous, and iron, in proportions deter- 
mined within certain limits, and forms a 
ſimple ſpecies. I ſaid a notable proportion, 
becauſe it is difficult to aſſign this proportion 
with preciſion; for it relates to denomina- 
tions of ſubſtances, and theſe are founded on 
the neceſſity of diſtinction, ariſing ſometimes 
from the uſefulneſs of ſubſtances to mankind, 
and ſometimes from caprice. Thus, a com- 
pound Earth, which ſhould conſiſt of calca- 
reous Earth, and only two per cent. of gold 
or ſilver, would be denominated an ore, 
whereas, if it contained only two per cent. 
of iron, or of another Earth, it would ſtill 
retain the name of, and be reckoned among, 
calcareous Earths. However, in general we 

C 2 may 


20 Elements of Mineralogy. 
may ſay, that any proportion which produces 
peculiar effects, or is the foundation of ſome 
particular uſe; is notable, When iron is found 
in any Earth or Stone, in the proportion of 
14 or 15 per cent. it commonly renders it 
magnetic, either before or after torrefaction, 
according to its ſtate of phlogiſtication ; and 
if it be found in the proportion of 30 per 
cent. or more, it gives the compound the de- 
nomination of an ore. To ſtones that con- 
tain a greater quantity of iron than is eſſen- 
tial to them in the pureſt ſtate, I add the de- 
nomination martial, or ferruginous. 


When ſimple Earths, belonging to different 
genera, are mixed or combined with each 
other, I generally place them under. that 
genus of which the compound contains the 
largeſt proportion, yet not always, for if 
the compound poſſeſſes the peculiar characters 
of the component part, which is in a ſmaller 
proportion; or if it attracts the attention, 
and is ſubſervient to the uſes of mankind, 
merely on account of the leſs copious ingre- 
dient, I range it under the genus of that in- 
gredient. Thus, though commonclay contains 
much more of ſiliceous than of mere argillace- 
ous Earth, yet, as it poſſeſſes ſmoothnels, viſei- 
dity, and ſoftneſs, in a high degree, it would 
appear ridiculous to place it under the filice- 
ous genus, Whole characters are the very re- 
verſe. For the ſame reaſon, I place the 


precious 
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precious ſtones under the ſiliceous genus, 


though the argillaceous be, in point of pro- 
portion, predominant in their compoſition. 


By ſuper- compound Earths or Stones, I 
mean aggregates of w1/ibly different fimple 
ſpecres,, in a notable proportion, whether 
theſe ſpecies belong to the ſame, or to different 
genera, Thus I would call a compound of 
gypſum. and fluor ſpar a ſuper-compound, 
though both belong to the calcareous genus z 
and a fortiori granites and porphyries, which 
form aggregates of ſimple ſpecies belonging 
to different genera. Super- compounds, there- 
fore, form compound ſpecies, which may be 
ranged under that genus which is found in 
them in greater proportion. In general they 
may be known by the eye, at leaſt when 
aided by a lens. i . 


In ſtrictneſs, Earths of different genera, 
each of which contain the aerial acid, ſhould, 
when mixed with each other, conſtitute a 
compound ſpecies, yet, as this acid is eaſily 
expelled, and cauſes no great difference in 
the properties of the compound, and as in 
fact abſorbent Earths, when combined with 
no other ſaline principle, are ſeldom without 
it, 1 ſhall rank thoſe compounds among the 
ſimple ſpecies, and fo I ſhall quartz and filex, 
though ſeldom abſolutely pure. | 
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Er. V. 


Calcareous Genus. 


SpECIEs I. 


 Calcarcous Earth, uncombined with auy 
Acid. 


This ſtone is of a grey colour, moderately 
hard, or rather ſoft, found near Bath it is 
mixed with calcareous Earth combined with 
ſixed air; and hence it efferveſces with acids, 
but at the ſame time it is ſoluble in water, to 
which it communicates the taſte of lime; and 
if this ſolution be mixed with ſulphur, it 
diſſolves it, and forms a calcareous liver of 
ſulphur, with the aſſiſtance of heat; whence 
it is plain that part of the calcareous earth is 
in an uncombined ſtate. See Falconer on 
Bath Waters, vol. i. p. 156 and 257. When 
ex poſed to the air for ſome time, it hardens, 
by attracting a ſufficiency of the aerial acid. 
J have obſerved ſeveral lime-ſtones to have 
the ſame property of hardening ſome time 
after they have been dug, Mr. Monnet alſo 
found this Earth in a looſe, dry, powdery 
form, of a yellowiſh colour, in the moun- 
tains of Auvergne, and ſuſpected it to be of 
volcanic origin, Mineralogie, p. 515. 


SPECIES 


Calcareous Genus. 


SpEciEs II. 


Combined u the darigh 26h 


This ſpecies comprehends a great variety 
of external appearances, the moſt remarkable 
of which are tranſparency and opacity, hence 
I ſhall divide it into two ſeries, the tranſpa- 
rent and opake; all efferveſce with acids; 
none give fire with ſteel ; the chryſtalized de- 
crepitate when heated. : 


SERIES I. 


T ranſparent Spares. 


Theſe are of a lamellar texture, and moſtly 
break or ſplit into rhomboidal laminz ; and 
this ſtructure is generally called ſpathoſe, or 
ſparry, They are found cryſtallized in va- 
rious forms, rhomboidal, hexangular, trian- 
gular, polyangular ; but the moſt common is 
the thomboidal, of which ſort is the Iceland 
cryſtal, which poſſeſſes a double refracting 


power. 


Their ſpecific gravity is generally about 
2,700, when pure from metallic particles ; 
and they generally contain from 34 to 36 
per cent. of the aerial acid, from 53 to 55 
of mere Earth, and the remainder water. 
C 4 Theſe 
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Theſe ſpars when pure are always colour- 
leſs, but ſometimes they are found green, 
brown, reddiſh, yellowiſh, and even black, 
from a mixture of metallic particles. 


De la Hire and Huygens, denote rhom- 
boidal ſpar under the name of talc, 


F 
% 


SERIES II. 


Opake. 


Under this ſeries I range a variety of ſtones 
of the ſame ſpecies, but which are known 
under various denominations arriſing from 
external properties, or the apparent mode Mi 
of their origination; ſuch as opake-ſpars, 
ſtalacttites, tophuſes, incruſtations, petrifac>- > 
tions, agaric-mineral, chalk, limeſtone, 
marble, 


Opake Spars. 


Theſe are chryſtalized under the ſame re- 
gular forms as the tranſparent ſpars, and 
ſometimes appear in a globular form ; their 
texture is alſo lamellar, they are of different 
colours like the foregoing; the red fre» 


quently receive that tinge from manganeſe, 
16 Roz, 15. 1 


Stalactites, 


5% 


" = 
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Stalactites, Sinter Calcareum, Stiria, wi 


Theſe are found ſuſpended from vaults, 
being formed by the 00zing of water charged 
with calcareous particles, and gradually eva- 
porating, leaving thoſe particles behind ; this 
depoſition can ſcarce be called a chryſtaliza- 
tion, as the calcareous particles do not ap- 

ar to have been diſſolved, nor even very 
minutely divided, though this ſometimes 
happens, whereas tranſparent ſpars appeap 
to have been formed from a ſolution in water, 
by means of the aerial acid. Stalactites are 
of a lamellar or granular texture, and either 
in a branchy form, or in that of perforated 
cones, or globular, and then called falage 
mites, oohithes, piſolitet, &c. Moſt of theſe 
ſtones contain a ſlight mixture of argill and 
calx of iron, And hence are of a grey, 
brown, yellow, or blackiſh colour, - 


Topbi, Duckſtein of the Germans, Pori. 


Theſe differ from the former, not only in 
ſhape, but principally in this, that they have 
been formed by a gradual depoſition of 
Earths, chiefly of the calcareous kind, barely 
diffuſed through water, within the water 
itſelf and not in air. Hence they are of a 
ſoft and porous texture, and of the ſame 

YN colour 


eee. 
— U * 
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colour as the foregoing, the pureſt ſorts alone 
arc placed here, 


Calcareous Incruftations, 


Theſe are generally found on branches or 
roots of trees, and ſometimes on ſtones of 
different kinds, the moſt remarkable of theſe 


incruſtations is that found on the roots of 


pines, called Ofteocolla, which Mr. Margraaf 
found to conſiſt chiefly of calcareous Earth, 
mixed with a ſmall proportion of ſiliceous, 


and volatile alkali, together with ſome vege- 


table par ts. ; 


Calcarcous Petrifattions, 


Theſe confiſt of calcareous ſtones, in the 
form of animal or vegetable ſubſtances, the 
former are called Zoophytes, the latter Phy- 
tholues. 


The moſt remarkable of the former are, 1ſt, 
"Thoſe of the Coral claſs, of a ramified and tubu- 
lar form as coral, madrepores, millepores, 
aſtroites. 2d, Thoſe of the claſs of ſea worms, 


belemnites, which are of a conic or cylyndrical 


form. Aferie and Entrochi, which have a 
ſtarry appearance. zd, Thoſe of the teſta - 
_ claſs, as nautilites, ammonites, echini, 
KC, 

Agaric 
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Agaric Mineral, Gubr. 


This fanciful name denotes only a looſe 
calcareous Earth found in the clefts or cavi- 
ties of rocks, moſtly white, but ſometimes 
red or yellow, from a mixture of clay of 
ochre. | 3 8 


Chalk, Craie, Craie de Champagne, blanc 
d' Eſpagne of the French. 


This ſubſtance is too well known to need 


any deſcription, the pureſt is white, yet it 
contains a little ſiliceous Earth, and about 


two per cent, of argill. Mr. Rinman's Hiſtory 
of Iron, {F 201, mentions a blue chalk found 
in the neighbourhood of Up/al, which con- 
tains iron, Mr, Beaume ſays that the pureſt 
calcareous Earths he has met with contain 
ſome ſmall proportion of iron, which depoſits 
from ſolutions long made. 1 Beaume 255. 
however 1 have frequently uſed chalk, in 
whoſe ſolution neither galls nor Pruſſian alkali 
could diſcover any. Dry chalk contains 
more aerial acid than any other of the cal- 
careous claſs ; generally about forty per cent. 
its ſpecihc gravity is from 2,4, to 2,05. 


Limeftonts, 
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Limeſtones, Albareſe of the Italians. 


All ſtones which are uſually burned to 
lime, are, comprehended under this name z 
ſome are of a lamellar and ſome of a gra- 
nular texture; their colours are various, the 
pureſt are white, grey, or bluiſh grey, their 
proportion of aerial acid is ſomething greater 
than that in ſpars, and all contain ſome ſmall 
proportion of argill, quartz and iron. 18 
Roz. 345, Mr. Meyer aſſerts, that in the 
pureſt limeſtones he has examined, theſe 
foreign ingredients amounted to about four 
per cent. he alſo ſays that he has found 
marine Epſom and ſea ſalt in ſome ſmall 
proportion in all of them. 1 Meyer, 5,20, 
and 21. Some limeſtones found in Scania, 
contain orpiment according to Scheffer: 
account. Among limeſtones we may reckon, 
that called St. Stephen's ſtone by Cartheuſer 
and Vogel, becauſe it has ſome red ſpots on 

its ſurface reſembling blood ; the lamellar 
limeſtones uſually contain petrifactions, chief 
of marine animals and alſo ſhells; the ſpe- 
cific gravity of limeſtones is from 2,65, ta 


* 


2,70, generally. 


Retton Stone is a remarkable ſpecies of 
limeſtone, conſiſting of very ſmall globules 
like the roe of fiſh, concreted together. 

Hence 


\ 
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Hence its ſpecific gravity is only 2,456, and 
it is called Hammites, it contains ninety-per 
cent. of mild calcareous Earth, and ten per 
cent. of argillaceous Earth ſo firmly umted 
to red calx of iron, as to be difficultly foluble 
even in aqua regia ; the proportion of iron 


is not above one per cent. in this ſtone, and 
yet it ſentibly colours it. 


Portland Stone, and Purbeck Stone bale g 
alſo 'to this claſs, the ſpecific gravity of the 
former is 2, 533, and of the latter 2,680, 
according to the experiments of Dr. Watſon, 
who accordingly found that the latter afforded 
more lime, 2 W etfon's Eſſays, 190. Portland 
Stone is of a dull white colour, looſe open 
porous texture, eafily cut, and contains a 


ſmall proportion of filex. Bath Stone reſem- 


bles the Portland, but its texture is more 
granular and open; its ſpeciſie gravity 
1 | 


Calcareous Flag-fone; otherwiſe called cal- 
careous ſchiſtus. That found near Wrzd- 
flock, and uſed for covering houſes, is of a 
yellowiſh white colour and moderately hard, 
its ſpecific gravity is 2, 58 5, contains a little 
clay and more iron than the Portland Stone. 


Marbles; 
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Marbles. 


Opake ſtones of any fort, ſomething 
harder than limeſtones, more compact, of 
a cloſer grain and ſuſceptible of a good poliſh, 
have been called Marble by ſtatuaries, but 
this name is now appropriated to ſtones of 
the above deſcription, of the calcareous genus 
only. The ſpecific gravity of Marbles 1s from 
2,7 to 2,8, their texture like that of lime- 
ſtones is either lamellar or granular and their 
colours various, not only in different maſles, 
but in one and the ſame piece; theſe laſt will 
be mentioned among the compound ſpecies : 
when the different ſpecies are in large diſtin& 
maſſes they are called Breccias, Marbles of 
three colours, grey, yellow, and black; which 
abound in pettifactions, are called /uma- 
chellis; thoſe of four colours, white, grey, 
yellow and red, are called Brocatells's, 1 
ſhall here only mention the purer ſorts that 
contain the leaſt mixture of foreign genera. 


White Marble, particularly that of Carrara, 
is the pureſt with which we are acquainted; it 
is of a granular texture and foarkbng in its 
fracture like ſugar ; its ſpecific gravity is 
2,7175, of this fort is the Pietra Elaſtica of 
Rome. Ferber, Italy, 130. Other white mar- 
bles are not ſo pure, many are of a lamellar 
texture. 


Blact. 
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Black. This colour is commonly owing to a 
flight mixture of Iron. Mr. Bayen found 
one ſpecimen of it to contain five per cent. 
of iron, yet the lime made of it was at firſt 
white, but in time acquired an 8 or 
— yellow colour, 11 Roz. 496. 


#5 42 is 6; 54S 


Mr. Bergman remarks, that all 8 

ſtones which grow black or brown by calci- 
nation, may be ſuſpected to contain man- 
ganeſe, in that caſe the lime they form is 
excellent as a cement. 2 Pergman, 229. 
And according to Rinman (Hiſtory of Iron, 
§ 189,) white calcareous ſtones, that grow 


black by calcination, contain about ten per 
cent. of iron. 


Grey. This fort of marble contains leſs 


iron, only one or two per cent. aon to 
Mr. Bayen. 


Blue and Green marbles derive their colour 
from a mixture of ſhorl, according to Mr, 
n H. Moria ferri. F 201. 206. 
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Combined with the Vitriolic Acid, 
Gypſum, Selenite, Plaiſter of Paris. 


This ſpecies is of different colours, moſtly 
white or grey, of a lamellar, granular, 'or 
fibrous 
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fibrous texture, of a moderate hardneſs, not 
ſo great as to give fire with ſteel; ſometimes 
opake, ſometimes pellucid, ſometimes regu- 
larly chryſtalized, and ſometimes amorphous, 


Its ſpecific gravity 18 2,32 generally, ſome- 
times only 1,87, 


It is ſoluble in about five hundred times 
its weight of water, at the temperature of 
fixty. It does not efferveſce with acids, and is 
difficultly ſoluble in any, particularly in the 
marine. ; 


When heated a little below ignition, it un- 
dergoes a motion ſimilar to that of ebullition, 
from the diſhpation of its aqueous part, and 
falls into powder; if taken up when this 
motion ceaſes, and fprinkled over with water, 
it ſoon concretes and hardens, by reaſon of 


its ſudden chryſtalization, 


If calcined with 4 of its weight of char- 
coal, it yields a liver of ſulphur, and the 
Earth thus ſeparated, treated with black flux, 
frequently yields a little of Iron: it is fuſible 
per Je by the blow pipe. 2 Bergman, 469, 
or in a long continued porcelain heat, 22 
Roz. 26, though Mr. Gerhard ſays this does 
not happen. in crucibles of chalk, but only 
in thoſe of clay. 2 Gerh. Geſch. 16. 

kf 
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It « contains about. 30 per cent. vitriolic acid, 

32 of mere Earth, and 38 of water; of 

which it parts with about = by calcination. 

The beſt method of decompoſing it is to boil 
it, well pulverized, i in a fixed alkaline lye. 


The varieties of its external appearances 


may be preſented under two ſeries, the 
tranſparent and opake. f 


__ SERIES I. 
Tranſparent. 


Lapis Specttlaris, Vitrunt Rut henicum, Glacies 
Marie, Stirium Pellucidum, Gypſum __ 
thoſum Diap hauum. 


This is either coloutleſs, or yellowiſh, 
green, or reddiſh ; which laſt colour is from 
iron, as Mr. Morvean has, by means of 
vinegar, completely ſeparated it. Its form 
is either amorphous, or regular, generally 
cubic ; its texture lamellar, ſcaly, or 
fibrous. 


SERIEs II. 


Opate. 
The colour of this is either white, grey, 
yellowiſh, greeniſh, 6r black; its texture 
D caly, 


. 
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ſcaly, fibrous, or granular; its ſhape either 
regular as cubic, rhomboidal, or priſmatic, 
conſiſting of three or five ſides; or amot- 
phous, of which ſort 1s alabaſter, whoſe tex- 
ture is granular, with ſhining particles, and 
its ſpecific gravity 1,87. 


SpciEs III. 
Combined with the Sparry Acid. 


Fluor, Spathum fufibile, Petunſe of Margraaf, 
2 Theil. p. 45, Blue John. 


Its colours are various, being either white, 
yellow, blue, green, reddiſh, purple, brown, 
or colourleſs; its texture ſparry or ſhattery ; 
its form either amorphous or regular; 
its hardneſs not ſo great as to give fire with 
ſteel ; its ſpecific gravity from 3,14 to 3,18 ; 
if greater it proceeds from a large propor- 
tion of metallic or other foreign particles. 


It is inſoluble in water, does not eſſerveſce 
with acids, and is fcarcely ſoluble in them 
without decompolition. 


When heated it decrepitates and burſts, but 
does not yield lime, nor harden by the af- 
fulion of water, as gypſums do. The colour- 
ed fluors become phoſphoreſcent when heated 

flowly, 


Calcareous Genus. "of 
Dowly 7 below i ignition, but loſe this property 


when 'made red hot, and alſo on cooling. 
It melts per ſe in a ſtrong heat, and violently 
attacks the crucibles, as it powerfully pro- 
motes the fuſion of argillaceous Earths. It 
is alſo fuſible with mineral alkali, borax or mi- 
crocoſmic ſalt, and without efferveſcence. It 
conſiſts of the ſparry acid, water, and calcareous 
Earth. According to Mr. D Arcet, the acid 
is in the proportion of 16 per cent. 22 Roz, 
24. and according to Mr. Scheele, 100 gr. of 
fluor contain about 57 of mere Earth, and 
conſequently about 27 of water ; but I be- 
lieve it contains much leſs water, and much 
more acid, for a great deal of the acid pierces 
through the luting during diſtillation. 


It is decompoſed by diſtilling it with three 
times its weight of concentrated vitriolic acid, 
but to obtain the ſparry acid pure, it ſhould be 
diſtilled with its own weight of that concentra- 
ted acid pure and colourleſs, at firſt with a gen- 
tle, and towards the end with a ſtrong heat, 
Placing water in the receiver, in the propor- 
tion 'of 10 or 12 times the weight of the 
ſpar. The nitrous and marine acids de- 
compoſe it if dilute, but not when theſe * 
are concentrated. 


Blue fluors derive their colour moſtly from 


iron, but ſometimes from cobalt. 2 Berlin. 
D 2 Beſc haft. 
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Beſchaft. 330; and in fact, iron, precipitated 

from the — acid by lime water, is white, 
with blue ſpecks. Green fluors owe alſo their 

colour to iron. Rinman, F 206. 


Moſt fluors contain a mixture of argilla- 
ceous and ſiliceous Earths, and ſome marine 
acid, The ſiliceous Earth, which ſublimes 
in diflilling theſe ſpars, ariſe, from the ſolution 
of that pre-contained in the ſpar, or from 
he corroſion of the glaſs veſſels, as Meſſrs. 
Mayer and Wiegleb have ſhewn ; this acid poſ- 
ſeſſing the ſingular progeny of diſſolving 
filiceous Earths, and conſequently glaſs. 


The varieties of this ſpecies may be re- 
duced to two, the tranſparent and opake; of 


which there are neceſſarily many interme- 
diate ſhades. 


SERIES I, 
Tranſparent. 


Theſe are generally of a regular ſhape 
eubic, rhomboidal, polygonal, = of diffe. 
rent colours; and hence called pſeudo-eme- 
ralds, ſapphires, topazes, amethyſts, &c. 
Some are amorphous, 


SERIES IT, 
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SERIES II. 


Opake. 


Theſe are diſtinguiſhed by the ſame co- 
lours; their texture alſo is generally the 
ſame, but it is ſaid to be ſometimes granular ; 
their form is alſo regular, or amorphous, like 
the foregoing. 
The phoſphoreſcent l of fluors 
ſeems to ariſe not from the acid ſingly, other- 
wiſe all fluors would poſſeſs it, but from the 
acid, in contact with metallic particles, and 
conſequently from the acid and phlogiſton. 


SPECIES IV. 


Combined with the Tungſten Acid, 


Tungſten, Lapis Ponderoſus, Schwerere Zin- 
graupen of the Germans. 


When pure it is of a grey colour and lamel- 
lar texture, gives fire with ſteel, and is v 
weighty, its ſpecific gravity being from 4,9 
to 578. | ; "OO 


It is inſoluble in acids, except by peculiar 


management; when powdered and digeſted 
n "with 


a 
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with the nitrous or marine, it aſſumes a yel- 


low colour, as Mr. Woulfe firſt obſerved, 
Phil. Tranſ. 1779, p. 26. 


When heated it burſts, becomes reddiſh, 
melts very difficultly per /e; nay, according 
to Mr, Bergman, it is infuſible with the blow 
pipe, and not totally fuſible even with the 
aſſiſtance of fixed alkali, but eaſily by borax, 
and without efferveſcence. It alſo eaſily melts 
with its own weight of fluor, | 


Its conſtituent parts were diſcovered by 
Mr. Bergman and Mr. Scheele, nearly at the 
ſame time, but firſt publiſhed by Mr. Scheele 
in the Swediſh Memoirs for 178 1. It appears 
to contain about 1 its weight of calcareous 
Earth, and the remainder a peculiar acid of 
an earthy appearance, and iron, 


This acid is ſeparated from its earthy baſis, 
by digeſting the powdered ſtone in three 
times its weight of nitrous acid, and after 
pouring off this acid, and edulcorating..the 
reſiduum, digeſting it again in cauſtic volatile 
alkali, after ſome time the alkali is alſo poured 
off, and the reſiduum being edulcorated, is 
again digeſted in nitrous acid, and afterwards 
in volatile alkali : Theſe ſucceſſive digeſtions 
are continued until the greater part. of the - 
ſtone diſappears, the nitrous acid conſtantly 

taking 
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taking up the calcareous Earth, and the vola- 
tile alkali uniting to the tungſten acid; at 
laſt the tungſten acid is precipitated from the 
volatile alkali in the form of a white powder, 
by ſaturating the alkali with any other acid. 
This powder 1s ſoluble in 20 times its weight 
of boiling water, and then reddens litmus, 
has an acid taſte, and with lime water pro- 
duces a regenerated tungſten ; its ſpecific” 
gravity is about 3,600. 


Sprcizs V. 


Mild Calcareous Earth mixed with a notable. 
Proportion of Magnefia. 


I. VARIETY, 
Compound Spar. | 


This ſtone is deſcribed by Mr. Foulfe. 
Phil. Tranſ. 1779, p. 29. It is there ſaid to 
be either white and ſemitranſparent, or of a 
pearl colour, or reddiſh, or of different ſhades 
of brown or yellow, of a peculiar gloſs or 
brightneſs, like gold, braſs, or copper ; and 
to conſiſt of flat, ſolid, and rhomboidal 
chryſtals, and harder than calcareous ſpars, 
It efferveſces with acids. 


One hundred parts of it contain 60 of mild 
calcareous Earth, 35 of mild muriatic, and 


Ba 5 


0 
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5 of iron: the iron appears to be accidental, 
and its quantity greater or ſmaller, according 
to the colour of the ſtone. 


II. VARIETY, 


Creutzenwald Stone. 


This ſtone is mentioned, but not deſcribed 
by Mr. Bayen. 13 Roe. 59. It is probably 
of a brown, or yellowiſh colour, and great 
weight; it contains by Mr. Bayen's account, 
75 per cent. mild calcareous Earth, 12 mild 
magneſia, and 13 of iron. It is found near 


Creutzenwald, and there uſed as a flux for 
iron ores. | 


SpelEs VI, 


Mild Calcareous Earth mixed with a notable 
Proportion of Clay. 


I. VARIETY. 
In a looſe Form. Calcareous Marl. 


Marl is well known from its uſe in agri- 
culture. I diſtinguiſh two ſorts of it, the 
calcareous and the argillaceous; it is of vas 
rious colours, grey, yellow, red, brown, or 
bluiſh; theſe ariſe from a mixture either of 
iron or pyrites, The calcareous ftrongly ef- 


fervelces 


Calcarequs Genus. 4 
ferveſces with acids; it is of different de- 


grees of hardneſs, and readily burſts and 


falls into powder in water, or by expoſure ta 
the air. When the calcareous Earth is in 
large proportion it burns to lime, and even 
vitrifies in a ſtronger heat. The proportion 
of mild calcareous Earth is from 5o to 75 or 
80 per cent. if greater it ſhould rather be 
claſſed among chalks. Hence any Earth of 
this ſort, that loſes from 16 to 27 parts of 
its weight per cent. by ſolution in acids, may 
be deemed a calcareous marl, this being the 

weight of the volatilized fixed air Which 
correſponds with the above proportion of cal- 
careous Earth. Note alfo, that by clay L 
mean common clay, that is, a mixture of 
argill and ſiliceous Earth, in which this lat- 
ter moſtly predominates. See Dr. Withermeg's 
Diſſertation. Phil. Tranſ, 1773, p. 161, and 3. 
Edinb, Eſays, p. 4. 


II. VaxiE Tx. 
In a Stony Form, 


Travertino, Pietra Forte, Pietra Fongaia of 
the Italians, Margodes. 


The two firſt differ only in hardneſs; they 
are of a grey, blue, or yellow colour; the 
firſt looſe and porous, the ſecond harder; the 
third is a tufa, which, containing the ſeeds of 
muſhrooms, produces them yearly, on being 
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ſprinkled with water. Ferber Italy, 117, 159. 
They are often formed of volcanic aſhes, in- 
durated by water, and evidently contain ſome 
proportion of iron ; the two firſt are uſed as 
lime ſtones. ' The pretra colombina, and tur- 
china, are ſaid to be of this ſort, 


Analogous to theſe is the margodes, a blu» 
iſh grey ſtone, entirely reſembling clay in its 
outward appearance, but ſo hard as to cut 
ſpars, or even zeolytes, but not to ſuch a 
degree as to give fire with ſteel; dull in its 
fracture, its texture thick laminæ, and of a 
conchoidal form; its ſpecific gravity 2,877; 
it efferveſces with acids. I found it to con- 
tain 5o per cent. of calcareous Earth, about 
33 of argill, 15 of filex, and 2 of iron. 


Mr. Bergman, in his remarks on the 
mountains of V Gothland, Memoirs of © 
Stockholm, 1768, mentions a ſort of red mar- 
ble found near Roloock, which contains ſo 
much clay that it hardens in fire, and even 
melts in a ſtrong heat, 


SpECIES VII. 


Mild Calcareous Earth mixed with 4 notable 
Proportion of Ponderous Earth. 


Barytical Limeſtone, or Marl. 


This is ſaid to be found both in a ſtony 
and looſe form in Dervy/hire ; the Ro 
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faid to be of a grey colour, and heavier tan 


common lime-ſtones, but I have ſeen none 
of them, 


4 


Species VIII. 


Mild Calcareous Earth mixed with a notable 
Proportion of Siliceous Earth, 


? I. VARIETY. > 
Stellated Spar, Stern Spath, Stern Schoerl of 


the Germans, 


This is opake, and of a radiated form- 
found in limeſtone by Mr. Fichtel on the 
Carpathian Mountains. It efferveſces with 
acids, and according to Mr. Bindheim, 100 
parts of it contain 66 mild calcareous Earth, 

o of ſiliceous, and 3 of iron, 3 Sehrift, 
Naturforſch. Freunde, p. 454- 


II. VARIETY. 


Calcareous Grit, Calcareous Sand-flone, Calca· 
rius Arenarius, Pierre de Taille Calcaire, 
Moellon, Pierre de Liais. Monnet Mines 
ralogie, p. 2106; | | 


Its colour is various, but moſtly white, 


grey, brown, or of different ſhades of yel- 
low: it efferveſces with acids, and is more 


or leſs ſoluble in them, according to the pro- 
portion 
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portion of mild calcareous Earth, which alfa 
varies, from 50 to 70 or 80 per cent. when 
leſs, it ſhould be reckoned among the ſiliceous 
ſand- ſtones. 


It frequently contains alſo a ſmall propor- 
tion of argill, and a ſtill ſmaller of iron. Ita 
ſurface is generally rough; its texture moſtly 
granular, but ſometimes ſcaly : it does not 
ſtrike fire with fteel ; it is ſometimes uſed as 
a limeſtone; it hardens by expofure to the 
air; it is frequently ſprinkled over with 
mica, but not in ſuch proportion as to alter 
its genus or ſpecies. The fand-ſtone of St. 
Helena, which is very brittle, and burns to 
lime, is of this ſpecies. 


SPECIES IX. 


Mild Calcareous Earth mixed with Petrol in 
ſmall Proportion. 


Swwine-flone, Pierre Puante, Stinkſteine, Lapis 
Suillus, Orſten of the Swedes, 


The colour of this tone is either white, 
grey, yellowiſh, brown, or black, with glit- 
tering particles; its texture granular, icaly, 
or lamellar ; its form cither round or priſ- 
matic, and polygon or amorphous z its grain 
compact and equable, or looſe and open; its 
{pecihic gravity conſequently from two ta 

three; 
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three; its hardneſs not ſo great as to give 
fire with ſteel. . 

It is ſoluble with cFerveliinica in acids, vil 
its moſt diſtinctive character is the offenſive 
urinous ſmell it gives when rubbed : it loſes 
this ſmell when heated ſufficiently, and gives 


a flight flame when ſurrounded with dunn 
coals, and at laſt burns to lime. 


It affords little or no oil by diſtillation. 


It frequently contains a little argillaceous 


Earth and Iron, and moulders by expoſure 
to the air. 


SpEcTES X. 


Mild Calcareous Earth mixed with a notable 
Proportion of Pyrites. Toh 


Pyritaceous Limeſtone, Pierre de St. Ambroix. 


This ſtone was analyſed by Baron Servieret, 
21 Roz, 394. 22 Roz. 207. Its colour is 
iron grey, interſperſed with ſhining particles, 
Its texture compact; its hardneſs ſuch as 
ſcarcely to give fire with ſteel 5 its ſpecific 


gravity 2,70 34- 


It is ſoluble in acids, and moſtly with effer- | 
veſeence. 


3 


It 


8 
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It caleines in a ſtrong heat, and makes 
nitre ſlightly detonnate. If diſtilled, it af- 


fords a ſmall pottion of vitriolic acid, and 
ſome ſulphur ſublimes, 


It conſiſts of about 75 per cent. mild cal- 
careous Earth, and 25 of pyrites, which con- 
tains 14 of argill, 7 of quartz and ſulphur, 
and 4 of iron, 9 


Syrcixs XI. 
Mixed with a notable Proportion Iron. 


| T. VARIETY. 
Mild Calcareous Earth mixed with Iron, 


Theſe ſtones are either yellowiſh white, or 
red: the former are of a ſcaly texture, and 
grow black when expoſed to the air, very 
weighty, efferveſce with acids, and contain 
about 25 per cent. of iron; the latter are of 
a coarſe grain, ſlightly efferveſce with acids, 
loſe 30 per cent. by calcination, and contain 
10 per cent. of iron. Some ſtalactites alſo 
contain from 20 to 27 per cent of iron. 
Rinman Mem. Stock. 1754. Other iron ſtones 
of this ſpecies, containing more iron, belong 
to the calcareous iron ores, 


II. VARIETY. 
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II. VARIETV. 
Tungſten intimately mixed with Iron. 
Red or Fleſh-coloured T. gl. 43 


It does not efferveſce with acids, ſcarcely 
gives fire with ſteel ; ; is of a coarſe texture, 
eaſily pulverized: its ſpecific gravity ſrom 
4,9 to 5, 8 ; becomes magnetic after caleina- 
tion ; eaſily melted with its own weight of 
fluor ; ; with great difficulty affords about 30 
per cent. of iron, Cron/ted. Mem. Stock. 
1751, Hence it is never uſed as an iron ore. 


Compound Species, in which the Calcareous : 
Genus predominates. 


SPECIES I, 
Compounds of the different ſimple Species of 


the Calcareous Genus: 


Here I place all the different compounds 
of mild calcareous Earth and gypſum, or 
fluor, or tungſten, &c. which may. occur ; 
alſo thoſe of gypſum and fluor, gypſum and 
tungſten, or fluor and tungſten, &c. which 


may be placed as varieties of this n 
ſpecies. 


SPECIES II. 
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See tb I, 
Compbutdt of Caltartons and Barytical Species, 


I ors teen yellowith ſtones of this ſpecies 
from Derby EO conſiſting of lumps. of 
thalk interſperſed with nodules of barofele- 
nite: many Thofe may occur, as compounds 
bf gypſum and baroſelenite, fluor and baro- 
ſelenite, &c. 


Sprcres III. 


Compounds of the Calcareous and Muriatic 
| Species. 


Under this head I range all the compounds 
of mild calcareous Earth, or fluor, or gyp- 
ſum, which contain ſteatites, ſerpentine, talc, 
amianthus or aſbeſtos. Of this ſpecies the 
following varieties have been obſerved, 


I. VARIETY. 


White Marble interſperſed with Spots of Stea- 


Tue or Soaprock Kolmord Marble. Cronſted. 
261. 


This is of a ſcaly texture, and the beate 
and ſoaprock either green or black. 


II. VARIETY. 


II. VARAIET V. 5 

1. Pietra Talchina. 
This conſiſts of white ſpar, with veins of 
talc. mY | | 
2. Verde Antico. | | 
A light green marble, with deep green; 
black, white, and purple ſpots; 100 parts 
of it contain, according to Mr. Bayen, 62 
mild calcareous Earth, 30 of green tale, 1 


of magneſia, and 1 of ſemiphlogiſticated iron. 
12 Noz. 56. E 1 


SpECIES IV. 


Compounds of the Calcareous and Argillaceous 
Species. 


I. VARIETY. Te 
Vd Calcareous Earth and Argillaceous Shiſlus. 


1. Green Campan from the Pyrenees. 


This is a marble of a green colour, and 
ſlightly magnetic. According to Mr. Bayen, 
100 parts of it contain 65 of mild calcareous 
Earth, 32 of argillaceous, and 3 of ſemiphlo- 

giſticated iron, 11 Roz. 499. Since this 
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tone is ſomething magnetic, it is plain that 
the ſhiſtus muſt contain at leaſt 10 parts iron; 
and alſo, that this iron is not much dephlo- 
giſticated. Hence alſo, the colour is green, 
which colour, or blue, is always, when it 
oceeds from iron, a ſign that the iron is not 
much dephlogiſticated ; on the contrary, a 
red or yellow colour from iron, denotes. it to 
be in a dephlogiſticated ſtate. 


2. Red Campan. 


A red marble, not magnetic; 100 parts of 
it contain 82 of mild calcareous Earth, 11 of 


argillaceous ſhiſtus, and 7 of dephlogiſticated 
iron. 11 Noz. 501. 


3. Yellow figured Marble from Florence. 


Mr. Bayen found 100 parts of it to con- 
tain 75 of mild calcareous Earth, 13 or 14 of 
On, and 40r 5 of dephlogiſticated iron. 


4. Griotte. 


A red marble from Autun; contains 6 
of mild calcareous Earth, 26 of reddiſh ſhiſtus, 


2 of iron, and 1 of magneſia, per cent. ace 
cording to Mr. Bayen. 


5. Amandola. 
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5. Amandola, | 


A green . looking marble, | 
containing white ſpots : 100 parts of it con- 
tain 76 of mild calcareous Earth, 20 of ſhiſtus, 
2 of ſemiphlogiſticated iron ; the cellular a 
pearance proceeds the ſhiſtus, 12 Roz. 4 | 


6. Cipolin from Rome. 


A green marble, with white zones. It 
gives fire with ſteel, though difficultly; 10 
parts of it contain 67,8 of mild calcareous 
Earth, 25 of quartz, 8 of ſhiſtus, 0,2 of 
iron, beſides the iron contained in the ſhiſtus, 
22 Roz. 52, 


II. VARIETY. 
Calcareous Earth and Mica. 


1. Cpolin from Autun. 


A green marble, conſiſting of 8 3 parts 
mild calcareous Earth, 12 of green mica, 
and 1 of iron. 12 Roz. 55. 


2. Micaceous Limeſtone. 


This is of a glittering appearance, of va- 
rious degrees of hardneſs, and efferveſces 
E 2 with 
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with acids; the proportion of mica is various. 
The macigno of the Italians is of this ſpecies, 
Ferber, 116. The yellow ſort is called pietra 
bigia, the blue pietra colombina, or turchina. 


SPECIES V. 


Compounds of the Calcareous and Siliceous 
Species, 


I. VARIETY. With Quartz. 
1. Calcareous Quartz aud Pudding ſtone, 


This conſiſts of lumps of quartz, and 
ſometimes felt ſpar, in a calcareous cement, 


2. Limeſtone with Veins of Quartz, Sanum 
Sahlbergenſe. 


Alſo ſeveral marbles in Sweden and Siberia, 
that ſtrike fire with ſteel, 


II. VanieTY. With Lava. 
1. Calcareous Volcamc Puddingſtone, Cierchina. 


In this, lumps of ſpar and lava are found 
in a calcareous cement. Ferber Italy, 115, 


2. Marble mixed with Veins of black or green 
Lava. Ferber Italy, 67. 


SPECIES VI. 
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Compounds of Calcareons Earth. with Species 
of two or more Genera, | 


I. VARIETY. 
Calcareous Porphyry. 


This conſiſts of quartz, felt ſpar, and mi- 
ca, in ſeparate grains, united by a calcareous 
cement, 


| IT. VARIETY. 
Limeſtone interſperſed with Shoerl and Mica. 


CHAP. IV. 


Barytic Genus, 
SPECIES | * þ 


Ponderous Earth combined with the Aerial 
Acid, aerated Baroſelenite, 


Dr, Withering preſented me with a very 
pure ſpecimen of this ſpecies from Afton 
Moor, in Cumberland, It much reſembles 
alum, but its texture is ſtriated : its ſpecific 
2 is 4,331, though when this com- 
pound is artificial its ſpecific gravity is 
only 3,773, according to Mr. Bergman; 
evidently begauſe it contains much water, 


E 3 tor 
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for 100 parts of it contain 65 of pure 
Earth, 28 of water, and 7 of the aerial acid ; 
whereas 100 parts of the native contain about 
20 of aerial acid and 78 of Earth, a little of 
the vitriolic baroſelenite, and no water. It 
efferveſces with acids, 


The artificial, when calcined, burns to lime, 
which has the properties of pure baroſelenite 
already deſcribed ; but the natural will not 
burn to lime, for it will not part with its 
fixed air, but rather melts, as Dr. Withering 
has diſcovered. - He alſo found that cauſtic 
alkalis precipitate this Earth from the nitrous 
and marine acids, which happens, as I think, 
from their taking up the exceſs of acid requi- 
lite to keep it in ſolution, | 


SpEC1zs II. 
Combined with the vitriolic Acid. 


 Barofelenite, Marmor Metallicum, Cronſt. 182, 
Lapis Bononienſis, Selenitic Spar, Gypſum 
Spathoſum, Spathum Fuſibile, Margraf 2, 

Theile p. 44, Weigel Obſerv. Mineral. p. 65 
— 66. Cawk, Petunſe of ſome, Ponderous 

ar. | 


This ſtone 1s of a white, grey, or yellowiſh 
white colour, and ſometimes reddiſh ; ſome- 
times 
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times not harder than chalk, but moſtly very. 
compact, and of a ſtony hardneſs, though 
never ſo hard as to give fire with ſteel. Its 
texture lamellar or fibrous; its ſhape either 
amorphous, orbicular, tabular, or criſtated, 
that is, jagged like a cock's comb, or chry- 
ſtalized in polygon priſms: it is alſo found 
opake, ſemi-tranſparent, or tranſparent ; this 
laſt fort is an electric per /e. 8 


Its ſpecific gravity is generally from 4 to 
4,6, though ſometimes, as Mr. Wiegleb re- 
marks, it is not ſo great. 11 Nev. Endeck, 


15. 


It is inſoluble, or nearly ſo, in water, as 
well as in acids. | 


The, harder forts decrepitate in fire; it does 
not burn to Plaſter of Paris as gypſum does ; 
it is infuſible per /e with a blow-pipe, yet Mr. 
D' 4rcet found the ſemi-tranſparent ſort fuſi- 
ble in a long continued porcelain heat. 22 
Roz. 26; probably becauſe it was placed in 
an argillaceous veſſel : but it is fuſible by the 
help of the mineral alkali, with efferveſcence, 
and alſo with borax and microcoſmic ſalt, ac- 
cording to Mr, Bergman. | 


It is often mixed with calcareous Earth. 
6 Rox. 222. 13 Noz. Supplement, p. 408. 


E 4 Mr, 
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Mr. Morveau obſerves that it accompanies 
the ores of moſt metals. Mr. Margraa/ alſo 
frequently found maſſes of it mixed with 


gypſum. 1 Margr. 332. | 


The eaſieſt method of decompoſing it, is 
that practiſed by Mr. Wolfe and Mr. Wiegleb, 
viz, by calcining it in a ſtrong red heat for 1 
or 2 hours, with 14 or twice its weight of 
fixed alkali; the neutral ſalt and ſuperfluous 
alkali are then waſhed of, and the Earth is 
found combined with fixed air. Mr. Mor- 
vcau s method is cheaper. He calcines the 
ponderous ſpar with + of its weight of char- 
coal for 1 hour, in a crucible, well luted, and 

a ſtrong red heat: he then diſſolves the Earth 
in the acetous acid. The ſulphur is thus ſe- 
parated. Mem. Dijon, 1782. Mr. Margraaf 
decompoſed it in the liquid way, by mixing 
two parts of the ſtone with one of fixed al- 
kali; then pouring hot water on it, and keep» 
ing it boiling for ſome hours, 1 Margr. 366. 

The decompoſed part, well edulcorated, is 
Oluble in acids. 


This ſpecies often forms the ſtony matter of 
3 0g Mem, Dijon, 1782. 1 Semeęſl. 
p. 163. 


According to Mr. Bergman, 100 parts of 
it contain 84 of Earth, 13 of the moſt con- 


centrated 
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centrated acid, and 3 of water. 100 parts 


of artificial baroſelenite contain about 33 of 
vitriolic acid and water, and 67 of Earth. 


Some ſpecies, particularly the red, con- 
tain 1 or two gr. of iron per cent. 
SpEcixs III. 
Combined with the Sparry Acid. 


This combination has not yet been found 


in nature; that formed by art is nearly __ 
luble in water. 


SPECIES IV. I 
Combined with the Tungſten Acid.” * | 


This combination 1s alſo inſoluble in water, 
but it has not as yet been found. 


Species V. 


Mild Barytes intimately mixed with a notable 
Proportion of Silex and Iron. 


I mention this ſpecies on the authority of 
Mr. Bindheim. 4 Berlin Schrift. 397. It is 
inſoluble in acids, and of a ſparry texture; 
but, as he ſays it becomes ſoluble after cal- 


cination with oil, I ſhould be inclined to judge 
it rather a baroſelenite. 
SrEcixs VI. 
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SPECIES VI. 


Baroſelemte mixed with a notable Proportion 
Silex, Mineral Oil and Terrene Salts, 
Liver Stone, Lapis Hepaticus. 


It's colour is white, grey, yellow, brown, 


or black; it is generally compact, but not ſo 


hard as to give fire with ſteel; its texture is 
either equable or laminar, ſcaly or ſparry, 
and it takes a poliſh as alabaſter. 


It does not eſſerveſce with acids. 


When calcined, it is partially reduced to a 
ſort of Plaiſter of Paris. 


It emits a ſmell of hepar ſulphuris, at 
leaſt when rubbed. h 


| According to Mr. Bergman, 100 parts of 
it afford 33 of baroſelenite, 38 of ſilex, 22 of 


alum, 7 of gypſum, and 5 of mineral oil. The 


increale proceeds from the water of chryſta- 
lization. 


CHAP. YL 


Muriatic Genus. 


Under this genus I include not only thoſe 
Earths and Stones in which magneſia predo- 


minates, but alſo thoſe in which the ſiliceous 


genus 
o 


H 
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genus predominates, if magneſia be, next to 
the ſiliceous, the moſt copious ingredient, and 
the compound poſſeſſes the characters of the 
muriatic, and not thoſe of the ſiliceous 
genus. 


Species I. 


Combined with the Aerial Acid, 4 barely 
mixed with other Earths, in an earthy, 
or ſemi-indurated Form. 


Pure magneſia has no where yet been 
found, nor even magneſia, barely combined 
with fixed air, and free from all mixture of 
other Earths. When combined with fixed 
air by art, 100 patts of it contain at a medium 
zo of aerial acid, 48 of mere Earth, and 22 
of water; but theſe proportions are variable 
within certain limits, the fixed air being 
found in the proportion of from 25 to 37. 
the Earth from 40 to 48, and the water from 
20 to 30. in general when the proportion of 
fixed air is greateſt, that of water is ſmalleſt, 
and vice ver/a, | 


I. VARIETY. - 


Mixed with Siliceous Earth, 


Spuma Maris, Meerſhaum of the Germans, 
2 Reſfekill. 


This is found in various parts of the world, 
particularly in the Eaſt, in veins of maderate 
thickneſs, 
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thickneſs, and is the ſubſtance of which the 
large Turkey tobacco-pipes are formed : it is 
probably found alſo in North America, being 
the ſubſtance called in Canada, Terre a chalu 
meau. It is of a white or yellow colour, 
ſoapy feel, and moderately hard. It hardens 
eaſily in fire without requiring a great heat. 
In the ſtate in which we receive it, that is 
baked, it does not efferveſce with acids, and 
is difficultly ſoluble therein. 


According to Mr. Miegleb's analyſis, it 
conſiſts of equal parts, magneſia and ſilex. 
5 Crell. Nu. Entdeck, p. 3. 


II. VARIETY, 
Mixed with Calcarcous Earth and Iron. 


It appears like an olive-coloured, or blue 
clay : the olive-coloured contains no argilla- 
ceous Earth : the blue fort contains moft cat- 
careous Earth, alſo iron, a little argill, and 
petrefactions. Both are found near T hion- 
ville, The former ſort is uſed in pottery, 
13 Roz, p. 60, 


IN. Variety. 
Mixed with Clay, Talc, and Iron. 
This is a greeniſh yellow, looſe Earth, 


of a greaſy feel, found in Silefa, It "_ 
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tains + of its weight of magneſia. Mar- 
ws 2 Theil, p. 18. | 


SPECIES II. 


Combined with Aerial Acid, above four times 


its weight of Silex, and a ſmaller propor- 
tion of Argill. 


I. VARIETY. 


Steatites. 


This is always of a green or greeniſh co- 
lour, and ſo ſoft as to be ſcraped by the nail; 
of a ſoft ſoapy feel : its texture undiſtinguiſh= 
able; its ſpecific gravity from 2,433 to 2,78, 
It is not eaſily diffuſible in water, nor ren» 
dered duQtile by mixture with 1 it. 


It does not efferveſce 1 acids, and is 


very ſlowly and only partially ſoluble in the 
three mineral acids. 


In fire it hardens, but is infuſible per ſe, 
and becomes whiter, It is imperfectly melt - 
ed by mineral alkali and microcoſmic ſalt, 


but more perfectly by borax. It is apt to 
corrode the crucibles. 


According 
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According to Mr. Bergman's analyſis, 100 
parts of it contain 80 of filex, 17 of mild 
magneſia, 2 of argill, and nearly 1 of iron 
in a ſemiphlogiſticated ſtate. 


IL Vauery. 


Soap-rock, Lapis Ollaris, Pot- lone, Speckftein 
of the Germans, Spaniſh Chalk. 2 Margr. 
Ih. 


This is of a yellow colour. and ſometimes 
whitiſh, and but rarely black: it is alſo 
ſome what harder than the former variety, 
and probably the proportion of argill is 
ſomewhat greater, but in other reſpects it 
perfectly reſembles it. The black contains 
a mineral oil. 


This ſtone is eaſily worked and turned, in- 
ſomuch that pots and mortars are often made 
of it. 


Mr. Gerhard remarks, that the Swediſh 
ſpeckflem often efferveſces with acids, and 
contains calcareous Earth, but that of Saxony 
and Silgia never. The limeſtone is merely 
an accidental mixture. 4 Berlin, Schriſt. 
300. 


_ Spxcies III. 
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Speis III. 


Mild Magnefia combined with Silex, Calcareons 
Earth, and a ſmall proportion of Argill and 
Tron. 


I. VARIET v. 
Fibrous Aſbeſtos, Alumen Plumoſum. 


The colour of this ſtone is generally green- 
iſh, and it conſiſts of filaments either parallel 
to, or interwoven with each other. It is 
rough to the touch, and brittle and uneven in 
its fracture, hence it does not ſtrike fire with 
ſteel. Its ſpecific gravity is from 2, 5 to 2,8. 


It does not efferveſce with acids, and is ſo- 


luble in them but partially, and by particular 
management. So 


When ſufficiently heated, it becomes ſome- 
what whiter and more brittle, but is infuſible 
per ſe by the blow-pipe, unleſs it contains a 
notable proportion of calx of iron, It is 
difficultly fuſible with mineral alkali, more 
eaſily with borax and microcoſmic ſalt, and 
with ſcarce any efferveſcence. It is never 
tranſparent, and in that reſpect, and in the 
uneveneſs of their fracture only, ſome ſorts 


of 
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of martial aſbeſtos differ in external appeat= 
ance from ſome ſorts of ſhoerl. 


According to Mr. Bergman, this variety 
contains from 53 to 74 parts of ſilex, from 
12 to 28 of mild magneſia, from 7 to 14 of 
mild calcareous Earth, from 2 to 6 of argill, 
and from 1 to 10 of iron per cent. 100 parts 
martial aſbeſtos contain 62 of ſilex, 13, of 
magneſſa, 12 of calcareous Earth, 1,7 of 
argill, and 10,6 of iron ; yet it gives in fuſion 
a white ſlagg. 


II. Variety. 


© Corraceous Aſbeſtos, Subev Montanum, Aluta 
Montana, Mountain Cork, Leather, Oc. 


This fort of aſbeſtos reſembles in texture 
thoſe ſubſtances from which it borrows theſe 
fanciful appellations. It is eaſily diſtinguiſhed 
by its elaſticity and lightneſs, for it floats a 
long time on water. In other reſpects it re- 
ſembles the former ſpecies, except that its 
colour is either white, yellow, brown, green, 
or black. | | 


100 parts of it contain from 56 to 62 of 
lex, from 22 to 26 of mild magneſtia, from 
10 to 12 of mild calcareous Earth, from 2 
to 2,8 of argill, and about 3 of iron. 


SpECIESs IV. 


\ * 

* 

0 4 cd A 
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Sprcres IV. 


Mila Magnefia combined with Silex, mild Cats 
careous Earth, Barytes, Argill and Iron, 


Amianthus. 


In ſtructure this ſpecies reſembles the firſt 
variety of the foregoing ; conſiſting of long 
parallel fibres, in ſome degree flexible, and 
ſoft to the touch. The ſurface of its frac- ' 
ture is alſo uneven. Its colour, white, grey, 
greeniſh or reddiſh : its ſpecific gravity 2,913. 


It does. not efervedce With W . att 
difficultly, and but partially ſoluble therein. 


It is fuſible per /e.in a ſtrong heat, and alſo 
with borax, microcoſmic ſalt, and mineral 
alkali, with efferveſcence. In fuſion it again 
chryſtalizes in filaments, but in a ſtill ſtronger 
heat it forms a green glaſs, which corrodes 
the crucibles, as Mr. Sauſſure has obſerved. 


100 parts of the Amianthus of Tarentai/e 
examined by Mr, Bergman, afforded him 64 
of ſilex, 18,6 of magneſia, 6,9 of calcareous 
Earth, 6 of barytes, 3,3 of argill, and 1, 


of iron. 


F Species V. 
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SPECIES V. 


Pure Maguęſia combi ned with ſomething more 
_ than 120 own weight of Silex, about 1 of 
its weight of argill, nearly 5 of its wei b. 
of water, and about 1 or 2 tenths 42 
weight of Tron. 


IE ne, Lapis Nephriticus, Gabro of the 


[tahans. 


In reſpect to colour, as well as compoſition, 
this ſtone is ſuſceptible of great variety, for it 
is found either white, green, brown, reddiſh 
brown, yellow, light blue, black, ſpotted, or 
ſtreaked with veins of different colours. Its 
texture is either indiſtinct, obſcurely laminar, 
or fibrous. It is harder than ſoap-rock, but 
not ſo hard as to give fire with feel, and leſs 
ſmooth to the touch, but ſuſceptible of a good 


poliſh, looks like marble, and is often in thin 
pieces ſemi-tranſparent, 


Its ſpecific gravity is from 2,4 to 2,65. 


It does not efferveſce with acids, but is 
flowly and partially ſoluble in them. 


It melts per ſi in a ſtrong heat, and preys 

on the crucibles. Vogel, 103. 3. In a lower de- 
gree of heat it hardens. 

, According 
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Weg to the analyſis of Mr. Fr. 100 
parts of it contain about 41 of ſilex, (which 
he takes rather to be mica) 33 of magneſia, 
to of argill, 12 of water, and about 3 of 
iron, The ſerpentine of Corſica contains a 


larger W of Kone and a ſmaller of 
ſilex. 


The preener tw of this ſtone have been 
called aepbritic. | 


SPECIES VI, : 


Pure Magnefia intimately mixed with nearly 
twice its weight of Silex, and leſs than its 
on weight of Argill 


Feller 7. mY 


Its colour is white, grey, yellowidh, or 
greeniſh : it is ſoft and ſoapy to the touch, 
and in thin pieces ſemi-tranſparent: it is 
compoſed of very thin laminæ diſpoſed in a 
laminar or filamentous form, much tenderer 
and more brittle than thoſe of mica, but like 
this it has a metallic luſtre: its hardneſs is 
ſo inconſiderable that it may be ſcratched with 
the nail: its ſpecific gravity is 2,729. 


It does not efferyeſce with acids, and 1s ſo- 
luble therein very difficultly by particular ma- 
nagement, and only i - part. I 

2 
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In fire it becomes more brittle and nor, 
but is infuſible per ſe by the blow- pipe, and 
ſcarcely fuſible by fixed alkalis, but more 


completely, and with little efferveſcence, by 
borax or microcoſmic ſalt. 


This tale contains ſomething leſs than 50 
per cent. of ſilex, and about 2 per cent. of iron. 
The magneſia is in ſmaller quantity, but it 

exceeds the argill: the exact proportion 1 
have not found- | 


 Muſcovy talc conſiſts of broad, elaſtic, 

flexible, tranſparent leaves, and differs exter- 
nally from mica only in being ſofter and more 
ſoapy to the touch. 


Seecirs VII. 
Combined with the Sparry Acid. 


| This combination is ſcarcely ſoluble in wa- 
ter, but has not yet been diſcovered in 
nature. | 


Sezcrxs VIII. 
Combined with the Tungſten Acid. 


This compound when artificial is alſo inſo- 
luble, * has not as yet been obſerved native, 


* 1 -- Compoygud 
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Compound Species in which the Mariatic Genus 
| n by | 


i ein 1. | 


| 885 Kg the different ſimple Mariatis 
Species each other. 


I. VARIETY. 


1. Steatites mixed with Talc, Craie de 
Briangon, It is generally grey, yellow, or 
greeniſh: it ſeems more argillaceous than 


pure ſteatites, and contains more iron. Mr. 
DArcet found it fuſible in a porcelain heat. 


Il. VARIETY. NE 


1, Serpentine mixed with veins or from 
of green Steatites, 


21 Red Serpentine ee with vejns of 
Aſbeſtos. 58 


Sprcizs II. Ly 5 
Compounds of che Muriatic and Calcarequs 


4. 


I Red, green, yellow, or black Serpentine, 10 
with veins or ſpots of white Calcareous Spar 
Potzevera, The black is called Nero di Proto: 


F 3 the 
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the green Verde di Suza; but theſe names are 
not reſtrained to this ſpecies. | 


2, Serpentine with veins. or ſpots of Gyp- 
ſum, | ER 


* 


SyECIEs III. 


Compounds of the Muriatic and Barytic 
| Species, 


I. VanIE Tv. 


Serpentine with veins or ſpots of baroſele · 
srrcixs IV. 
Compounds of the Muriatic and Argillaceaus 


%, 


I. Va TT. 


1 Steatites mixed with a notable propor- 
tion of indurated Clay. It is leſs ſoft to the 
touch, and ſomething. harder than the pure 
ſteatites : its colour is grey or greeniſh brown: 
it frequently contains alſo mica or talc, and 
ſometimes a notable proportion of iron, and 
then it is red, The talcoſe is frequently cal- 
led French chalk, or Craie de Brianpon. 


2. Steatites. 
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2. Steatites mixed with Shiſtus, or bitu- 


minous Shiſtus. This is blue or black, and 
rougher to the touch than pure ſteatites. 


3. Serpentine mixed with veins or ſpots of | 
Shiſtus 4 


4. Soap- rock mixed wich Mica. o. 
9265. N yellow, or greeniſh, 


Sexcins V. 
Compounds of the Muriatic and Siliceous Species. 


I. Serpentine with veins of Quartz or 


Feltſpar, or Shoerl. 
CHAP. VII. 
. Argillaceaus Genus. 


Species I. 
Saturated with Aerial Acid. 


t 


Lac Lune. 


This fanciful name was heretofore thought | 

to denote a very fine ſpecies of calcareous 

- Earth, but Mr. Schreber has lately ſhewn _ 

that the Earth to which this name is given, 

is a very uncommon ſpecies of argill. It 
1s a found in ſmall cakes of the 

F 4 5 hardneſt 
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hardneſs. of chalk, and like that, it marks 


White: its hardneſs is nearly as that of ſtea- 


tites, and does nat feel as fat as common clay 
does: its ſpecific gravity is 1,669 ; its colour 
is ſnow white. When examined with a mi- 


eroſcope, it is found to conſiſt of ſmall tran- 


ſparent cryſtals; and by his experiments it 


| py appears to be an argill ſaturated with 


ed air. It efferyeſces with acids, and con- 
tains a very ſmall proportion of calcareous 


Earth, and ſometimes of gypſum, and ſome 
feeble traces of iron, It is found near Halles. 


15 Naturforſch. 209. 
1 85 Syzc1xs II. CINE: 
Combined but not ſaturated with Aerial Acid, 
in a looſe or ſemi-indurated form, and mixed 
with fine Quartz or Silex in various propor 


tions, a ſmall quantity of Water, and gene- 
rally of Iran, 


| Clay, Creta of the Italians, 


This ſpecies receives a number of different 


_ denominations, ariſing from its hardneſs, fu- 


ſibility or infuſibility, or the different uſes it 


is applied to, or relative to its colour, or origin; 


ſuch as ſtone clay or lithomarga, fuſible or 
apyrous clay, marl, Fuller's earth, pipe clay, 


kaolin, brick clay, umber, coloured clays, | 
boles, pouzzolana, terras, tripoli, &c. 8. 
| | ys 


clays are more or leſs eaſily diffuſible in wa- 
ter, which they imbibe with more or leſs avi- 
dity, according to their previous compaQneſs, 
and if they contain much air they froth with 
water, burſt and fall to pieces: when they 
have imbibed it they are more or leſs ductil 
and vicid, according as the ſand they are mixed 
with is more or leſs fine. They contract in 
drying, and crack; when heated, they con- 
tract ſtill more, and harden to ſuch a degree 
as to give fire with ſteel.” They do not effer- 
veſce with acids, unleſs they contain magneſia 
or calcareous . Earth. The finer clays have 
a ſmooth, and in ſome meaſure, a ſoapy feel. 


Theſe are the properties of pure argilla- 
ceous Earths; yet moſt clays contain but from 
25 to 48 per cent. of this Earth, the remain» 
der conſiſts of fine ſiliceous Earth, and a little 
water, On the ſubtility and purity of the fili- 
ceous part, the fineneſs of clay principally 


Many clays contain 'a little volatile alkali, 
and ſome the vitriolic acid ; probably this lat» 
ter is united to the argill in the ſtate of em- 
bryon allum: that is, in ſuch proportion as 
not to render it ſoluble in water. Moſt of 
them contain alſo a ſmall proportion of iron. 


Fufible 
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* 0 Fuſiblæ Clays. 


All clays, which, beſides argillaeeous and 
ſiliceous Earths, contain a mixture of calca- 
reous or muriatic Earths, or gypſum, or fluor, 
or felt ſpar, or iron, are more or leſs fuſible, 
according to the proportion of theſe foreign 
ingredients. 


Apyrous Clays. 


Clays that conſiſt of argillaceous and ſili- 
ceous Earths ſingly, without any mixture of 
iron or other metallic ſubſtance, or at leaſt 
only in an inconſiderable proportion, are in- 
fuſible. Such is that found near Plombrere, 
Mem, Par. 1778, p. 433. 


_ Argillaceous Marl. 


Any clay that contains from 20 to 5o per 


cent. of mild calcareous Earth, comes under 


this denomination. It differs prodigiouſly in 
point of hardneſs and colour : the hardeſt is 
called it hamarga, or ſtone marl. The beft 
for agriculture is the grey or white; the co- 
loured generally contain metallic particles: 
when it contains 20 or 30 per cent. of calca- 
reous Earth it is fuſible per ſc. The coloured 
marls, as they contain more iron, are ſtill 

more 
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more fuſible. This ſpecies of marl falls to 
pieces more difficultly, either in water or air, 
than calcareous marl. „„ 


Indurated marls, of a quadrangular form, 
have been called Ludi helmontii. 


This is moſtly of a white, grey, bluiſh, or 


yellowiſh colour, compact, ſemi- indurated, 
of a lamellar texture, and often conchoidal in 
its fracture; confiſting of very ſine particles, 
ſmooth and ſomewhat ſoapy to the touch: it 
burſts and is diffuſible in water, with which 
it often froths like ſoap : it does not efferveſce 
with acids; in a ſtrong heat it melts into a 
flag. Microcoſmic ſalt affects it but flight- 
ly z mineral alkali more powerfully, and with 
much efferveſcence, but borax melts it moſt 
completely, 


Different ſpecimens of it, from various 
countries, afforded Mr. Bergman from 47 
to 60 of ſiliceous Earth, from 11 to 25 of ar- 
gillaceous, from + to 6 parts of magneſia, 
from 3 to 5 of mild calcareous Earth, from 
3 to 5,5 of dephlogiſticated iron, and from 
15 to 18 of water, mixed with a very minute 
proportion of marine acid ; but this laſt was 
found only in a few of them, Its fulling 

| power 


. MY 
4 , | 
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power ariſes from the property of clay to ab- 
ſorb oils, the fineneſs of its particles, which 
do not injure the cloth, and its eaſy diffuſi- 
bility in water, which renders it capable of 
being waſhed off, . 5 5 


Terra lemma is a yellowiſh or fleſh · colour- 
ed clay of this ſort. 


ee Pipe Clay. 


Any moderately pure and fine white clay, 
which retains its colour in fire, is diſtinguiſh- 
ed by this appellation. That of Cologne is 
the pureſt, and is infuſible in the ſtrongeſt 
beat. Many of theſe clays become grey in a 
weak degree of heat, becauſe the mineral oil 
with which they are mixed burns to a coal, 
but in a ſtronger heat they again become 
white, this coal being conſumed. 


Porcelain Earth, or Kaolin. 


This differs from the former chiefly in the 
fineneſs or ſubtility of the ſiliceous ingredient. 
It ſometimes efferveſces with acids, either be- 
cauſe it contains cryſtalized argill, or mag- 
neſia, or calcareous Earth: it alſo abounds in 
talcoſe particles, It never contains any oily 
matter, and therefore retains its colour in 
every degree of heat, bags; 

Brick 


Brick Clay. N 


Its colour is various, reddiſh, bluiſh, or 
yellowiſh : it always contains iron, and melts 
into a ſlag, The beſt fort contains little or 


none of calcareous Earth, but a good deal * 
a coarſe ſiliceous ſand. 


Coloured Midi, 


Yellow, red, and brown clays contain moſt 
iron, ſometimes diſperſed through them, and 
ſometimes united to the filiceous part : in this 
caſe they are more difficultly fuſible. The 
yellow calx of iron is more dephlogiſticated 
than the red, and the red more ſo than the 
brown, When theſe clays contain about 14 


or 15 per cent. of iron, they become mage 
_ netic after calcination, , 


Red chalk, Rubrica fabrilis, is, . to 
Mr. Rinman, either a clay intermixed with 
the red calx of iron, which hardens in fire, 
and then becomes magnetic and browner, and 
in a ſtronger heat melts into a black glaſs, and 
contains from 16 to 18 per cent. of iron, (but 
ſometimes it contains but 7 or 8 per cent. of 
iron, and then does not become magnetic by 
roaſting) or it is an impure ſteatites, mixed 
_ clay and calx of iron, Hilcria F. eri, 

189. ; | 


Blue ; 
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Blue Clays. 
Theſe ſometimes loſe their colour and become 
white when heated, and conſequently contain 
but little of iron, but oe their c lour to an 
oily matter, which is diſſipated by heat; others 
owe their colour, according to Mr. Monnet, 
to a mixture of pyrites. Mineralogie, p. 339. 
Mr. Beaumè ſays, that blue clays contain the 
vitriolic acid, but he probably found it only 
in the pyritical clays, for in other ſorts Mr. 
Moulſe could diſcover none. Phil. Tranſ. 
1779, p- 20. Mr. Bergman found ſome which 
contained copper and a little of cobolt. Rin- 
man mentions a blue lithomarga, which con- 


tained 13 per cent. of iron, 4 of lead, and ſome 
veſtiges of zinc. Hiſt. Ferri, f 201, p- 712. 


Unber. 


A brown or blackiſh ſubſtance, which ſtains 
the fingers, and is very light; it has long been 
taken for a clay, but Mr. Hupſeb, Mem, Ber- 
lin, 1777, has diſcovered it to conſiſt of par- 
ticles of decayed wood, mixed with bitumen; 
yet it is certain that this name hath alſo been 
given to a ſort of brown ochre, of the ſame 
colour, which becomes red when ſlightly heat- 
ed, but in a ſtronger heat is again Led and 
magnetic, and in a ſtill ſtronger melts into a 


black glaſs. It does not efferveſce with acids 


before 
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before roaſting, but after that the martial part 
is ſoluble. 55 


Green Clays. 


Some ſorts are ſaid to redden in fire, and 
contain iron. Mr. Bergman has found ſome 
which contain copper and cobalt; to ſeparate 
which he precipitated the copper by iron, and 
digeſted the reſiduum in diſtilled vinegar. 
Other ſorts are ſaid to contain nickel, 


Black Clays. 


Theſe are ſaid to be bituminous. 2 


Variegated. 


The moſt remarkable of thĩs ſpecies is the 
Terra miraculoſa Saxoniæ, which is a beautiful 
indurated clay, of a purpliſh colour, with 
white, yellow, red, or brown veins or dots. 


Bole. 


Is a term of uncertain ſignification, and 
ſhould therefore be baniſhed. Some beſtow 
this name on very ſmooth compact clays, con- 
ſiſting of the fineſt particles: others require 
beſides, that their colour ſhould be red, yel- 
low, or brown, and that they ſhould contain 


iron. The red generally blacken in fire, 2 
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Bergm. 476, yet do not become magnetic. 
Rinman, 5 189. The yellow, when heated, 
become firſt red, and in a ſtrong heat, brown 
or black. Calamita bianca of the Italians is a 
white bole, ſtriated like aſbeſtos. Ferber, 
Jrally, 122. Terra figillata rubra contains 
calcareous Earth, and becomes magnetic after 
torrefaction. Rinman, F 189. 


Of Volcanic Origin. 


Pouzzolana, 


This is of a grey, brown, yellowiſh, or 
blackiſh colour, looſe, granular, or duſty, 
and rough, porous and ſpungy, reſembling a 
clay hardened in fire and then reduced to a 
groſs powder. It contains, mixed with it, 
various heterogenous ſubſtances : its ſpecific 
gravity is from 2,5 to 2,8, and it is in ſome 
degree magnetic: it ſcarcely efferveſces with 
acids, though partially ſoluble in them: it 
melts eaſily per /e : but its moſt diſtinguiſhing 
property 1s, that it hardens very ſuddenly 
when mixed with y of its weight of lime and 
water, and forms a cement, 'which is more 
durable in water than any other. According 
to Mr. Bergman's analyſis, 100 parts of it 
contain from 55 to 60 of filiceous Earth, 19 
or 20 of argillaceous, 5 or 6 of calcareous, 
and from 15 to 20 of iron. 3 Bergm. 193. 

It is evidently a martial argillaceous marl 
that 
/ 
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that has ſuffered a moderate heat. Its harden- 
ing power ariſes from the dry ſtate of the 
half · baked argillaceous particles, which makes 


them imbibe water very rapidly, and thus ac» 


celerates the deſicatin of the calcareous _ 
part; and alſo from the quantity and ſemi- 
phlogiſticated ſtate of the iron contained in 
it. It is found not only in Italy but alſo in 
France, in the provinces of Auvergne and 
Limoges, and alſo in England, and elſewhere. 


Traaſt, or Terras. 


This differs but little in its principles from 
pouzzolana, but is much more compact and 
harder, porous and ſpungy. It is generally 
of a whitiſh yellow colour, and contains more 
heterogenous particles, as ſpar, quartz, ſhoerl, 
&c. and ſomething more of calcareous Earth: 
it efferveſces with acids, is magnetic, and fu- 


ſible per ſe. When pulverized, it ſerves as a 


cement, like pouzzolana. It is found in Ger- 
many and Sweden. | 


Tufa. 

Volcanic aſhes concreted with various other 
ſpecies of ſtone, but in which argill predo- 
minates, forms the ſtone thus called: it is 
harder than traaſs, but till porous and 
ſpungy. 1 E 


G White 
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That of Solfatera, examined by Mr. Berg- 
man, was found to conſiſt chiefly of filex, 
mixed with about 4 per cent. of argill, and 
8 per cent. of allum. 3 Bergm. 198. 


Tripoh. 


Its colour is either white, grey, yellow, 
reddiſh, or brown, either indurated and brit- 
tle, or looſe, powdery, and rough : it does 
not ſoften in water, nor efferveſce with acids. 
According to Mr. D'Arcet, it is vitrifiable per 
fe in a porcelain heat long continued; and ac- 
cording to Mr. Bergman, it yields to borax 
— microcoſmic ſalt, but ſcarcely to fixed al- 
kali. 


| Mr. Haaſe, who has lately analyſed it, 
| found 1 co parts of it to contain go of ſiliceous 
F Earth, 7 of argill, and 3 of iron; but the 

red ſort probably contains more iron. Ac- 
| cording to Mr. Gerhard, magneſia has ſome- 
times been extracted from it. 


It is evidently a volcanic product; for a 
coal · mine near S: Eflienne having accidentally 
taken fire, and the fire in its progreſs having 
extended to ſome ſtrata of ſhiſtus and bitumen, 

tripoli was found in thoſe parts of the _ 
DPI |: that 
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that the fire had acted upon, but not in any 
other. Mem. Par. 1769, p. 276. 


The rotten ſtone of Derbyſhire. is, according 
to Mr. Ferber, a tripoli mixed with calcareous 
Earth. 


Sprcres III. 
Barely ſaturated with Vitriolic Acid. 
Embryon Allum. 


This ſpecies was firſt diſcovered by Mr. 
Beaume ; it forms ſmall ſcaly chryſtals like 
mica, which require 1450 times their weight 
of water to diſſolve them in the temperature 
of 60? It is no where found ſingle, but ge- 
nerally mixed with clays, from which it may. 
be ſeparated by boiling, and diſſolved in water, 
to which it gives an earthy taſte, and is ſepa- 
rable by the affuſion of lime water, which 
precipitates the argill. 


SPECIES IV, 
Barely ſaturated with Marine Acid, 


Embryon Marine Allum. 


As a ſolution of marine alum, completely 
ſaturated with argill, forms alſo a very diffi- 
G 2 eultly 
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cultly ſoluble compound, and'as many clays 
are found to contain the marine acid, it is 
probable that this ſpecies exiſts in them, 
though it hath not yet been noticed. 


In a flony Form. 


Under this head I comprehend all thoſe 
ſtones which, although the ſiliceous genus pre- 
dominates in their compoſition, and the argil- 
laceous, with reſpect to quantity, obtains only 

the ſecond place, yet do not poſſeſs the cha- 

racter of ſiliceous ſtones, as they do not ſtrike 
fire with ſteel; and on the contrary, I exclude 
thoſe which poſſeſs the characters of ſiliceous 
Earths, though they contain the argillaceous 
in greater quantity. 


SPECIEs V. 


Argill combined with 1, 36 its weight of Silex, 
0% of its weight of pure Magneſia, and o, 
of its weight of highly dephlogiſticated Iron. 


Pure Mica. 


This ſtone, in its pureſt Rate, is colourleſs; 
but either from a leſs intimate combination, 
or from a mixture of ſome ſuperfluous ingre- 
dient, principally iron, it is found of diffe- 
rent colours, white, red, yellow, green, 
brown, or black, (the white and yellow ſort 

| 61:0 have 
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have a ſplendid metallic appearance). ſmooth, 
but not greaſy to the touch, which diſtin- 
guiſhes it from talc. Its texture is always 
| lamellar or ſcaly, and the lamellæ, or ſcales, 
are ſlightly flexible and often elaſtic; theſe 
ſcales are ſometimes parallel to each other, 
ſometimes interwoven, ſometimes wavy, or 
undulated, and ſometimes they repreſent fila- 
ments. Its ſpecific gravity is from 2,535, to 
3,000 when loaded with iron. 


It does not efferveſce with acids, and is in- 
ſoluble in them without particular manage» 
ment, but after it has been calcined with 4 
times its weight of fixed alkali, it efferveſces 
ſtrongly, and is in great meaſure ſoluble, 


The pure colourleſs mica is infuſible per ſe, 
and ſcarcely melts even with mineral alkali, 
but yields more readily to borax or microcoſ- 
mic ſalt, with ſcarce any efferveſcence; but 
the coloured ſorts were found by Mr. Sauſſure 
to be fuſible per ſe, though with difficulty, 


— they require a ſtronger heat than ſhoerl 
oes. 


100 parts of the colourleſs kind contain 
38 of ſilex, 28 of argill, 20 of magneſia, 
and 14 of the moſt dephlogiſticated calx 
of iron, Martial mica contains beſides, 
19 or 12 per cent. of a more phlogiſticated 


G 3 calx 
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calx of iron, from whence its various colours 
are derived, and a proportionably ſmaller 
quantity of the other ingredients, 


Argillaceous Fiſſule Stones, 


Theſe and many other of different genera, 
have been comprehended under the denomi- 
nation of Schiſli, but to avoid ambiguity, I 
think it expedient to confine this name to 
ſtones of the argillaceous genus. 


SpEcikEs VI. 
Roof Slate, Shiſtus Tegularis. 


Of this ſpecies there are many varieties, 
none of which have been hitherto analyſed, 
except the bluiſh purple ſlate chiefly uſed here, 
which I have lately examined, and to which, 
as to a ſtandard, I ſhall refer the other ſorts. 


I. VARIETY. 


Argill intimately mixed with 1,97 of its 
weight of Siliceous Earth, o, 3 of its weight 
of Magneſia, o, 15 of Calcareous Earth, both 

ſlightly aerated, and nearly 0,54 of its 
weight of Tron, beſiges a ſhght admixture of 
Mineral Oil. 


Bluiſh Purple Slate. 


It does not ſtrike fire with eel, and may 
be ſlightly ſcraped with the nail: it is very 
i brittle, 
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brittle, and. of a lamellar texture: its ſpecific _ 
gravity is 2,876: when in pieces of + of an 
inch thick, or leſs, it gives a clear ſound if 
ſtruck: its grain is moderately fine: it is 
never tranſparent: it ſlightly efferveſces with 
acids when reduced to powder, otherwiſe not: 
when heated red, it loſes ſomething more 
than 2 per cent. of its weight, ſlightly 
detonnates with nitre, and then aſſumes a 
browniſh red colour, but calcination does not 


render it magnetic: in a ſtronger heat it is 


fuſible per ſe, and forms a black ſcoria: it 18 
difficultly diſſolved by mineral alkali in the dry 
way, more eaſily by borax, though with ht- 
le efferveſcence, and alſo by microcoſmic ſalt 
with ſome efferveſcence. Mr. Gerhard re- 
marks, that it melts with equal eaſe in chalk 
or clay veſlels. 


Dephlogiſticated ſpirit of nitre, after ſtand= 
ing on it two months in cold, aſſumes a green 
colour, | 4 


I found 100 gr. of it to contain about 46 
of ſilex, 26 of argill, 8 of magneſia, 4 of 
_ calcareous Earth, and 14 of iron. Part of 
the iron ſeems to be in a phlogiſticated ſtate, 
from its union with the oil, and part in a 
dephlogiſticated ſtate, or that of a red calx. 
This is united to the argillaceous part and 
ſilex, and is very difficultly ſeparated. 


G 4 II. VARIETY} 
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| II, Vaniery. 
Pale, ſlightly Purple, or bluiſh Shiſtus. 


This ſtone is harder than the foregoing, 
its laminæ thicker, and its texture coarſer ; it 
ſeems to contain a larger proportion of the 


filiceous and a ſmaller of the martial ingre- 
| dient. "4M . : 


7 


HI. VARIE TY. 
Blue Shiſtus. 


The proportion of the earthy ingredients 
being the ſame as in the firſt variety, that of 
the martial ingredient ſeems to be ſmaller. 


Other ſtones are alſo uſed for covering 
houſes in various countries, but they are 
eaſily diſtinguiſhed; as their laminæ are much 
thicker, their ſurface more uneven, and their 
texture coarſer. They chiefly belong to the 


claſs of ſand-ſtones, or to the calcareous 
genus, ; 


IV. VARIETV. 
Dark Blue Slate, Shiſtus Scriptorins, 
It efferveſces more briſkly with acids, and 


| ſeems to contain more magneſia, and leſs "ws 
n 
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than the firſt variety: its . 1 is 
2,701. 


Species VII. 


Argillaceous Earth mixed with a variable 


Proportion of Pyrites, with a aul . 
nefia and Calcar eous Earth. 


Pyri taceous Shiſtus, 


Its colour is grey, brown, blue, or black: 
it is more or leſs decompoſable by expoſure to 
the air, according to the quantity of the py- 
ritous ingredient and the ſtate of the iron in 
the pyrites : if the iron be in a ſemiphlogiſti- 
cated ſtate it is eaſily decompoſed, but if the 
calx of iron be already much dephlogiſticated, 
it will be decompoſed but ſlowly, if at all. 
Aluminous Ebi us i is of this ſpecies but will 
more properly be mentioned in treating of 


alum. 
SPEC IEGs VIII. 


Slate, or Pyritaceous Shiſtus, intimately mixed 


with a notable Proportion of Mineral Oil or 
Bitumen, 


Bituminous Schiftus. 


It is generally black, of a lamellar texture, 
of different degrees of hardneſs, but never 


gives 
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gives fire with ſteel; it emits a ſtrong ſmell 
when heated, and ſometimes without heat ; 
does not ſhew white when ſcraped, 


SpECIES IX. 


Argill mixed with from 3 to 4 tenths of its 
weight of Silex, and a little Y the yellow or 
red Calx of Iron, 


I. VAR IETv. 
 Argillaceous Shiſtus, Flag ſtone. 


This is of a grey, yellowiſh, or reddiſh 
- white colour; does not give fire with ſteel, 

nor efferveſce with acids: its ſpecific gravity 
is from 2,6 to 2,78: it is in ſome places uſed 
for covering of houſes, but moſtly for floor- 
ing: it is ſometimes compact, and ſometimes 
ſandy, like the next variety, and then i its ſpe- 
cific gravity is ſmaller, 


N II. VARIEZ TV. 
Argillaceous Grit, Free-ſtone, or Sand- ſtone. 


It is called free · ſtone becauſe it may be cut 
eaſily in all directions: its texture is more 

| or leſs porous, equable and rough to the 
, touch : it exhalcs an carthy ſmell when freſh 
broken and breathed upon : it does not give 


fire vith ſteel, nor efferveſce with acids. 
That 


Axxillaceous Genus: „ 
That from Hollington, near Utoxeter, is of a 
whitiſh or yellowiſh grey, and its ſpecific 
gravity 2, 288. That from Kniperſly, in Staf- 
fordſhre, is of a bluiſh grey, and ſo infuſible 
as to be uſed for a fire-ſtone ; its ſpecific gra- 
vity is 2,568. | yn, org 


as 


SPECIES X. 


Argillaceous Earth intimately mixed with 1, 
of its weight of Silex, about 0,7 of its 
weight of mild Magn:fia, o, og of its weight 
of mild Calcareous Earth, and about its own 
weight of ſem/phtogiſticated Calx of Iron. 


Horn-ſtone, Hornblende of Cronſted, and Tal- 
cum Striatum of Rinman, Mem. Stockh, 1754, , 


The general characters of this ſtone, be- 
ſides a partial ſolubility (though without ef- 
ferveſcence) in acids, and a hardneſs never 
ſufficient to ſtrike fire with ſteel, properties 
which are common to it with the former ſpe- 
cies,) are 1 a ſpecific gravity never leſs than 
2,66, and frequently riſing to 3,88. 2“ a 
ſtrong earthy ſmell which it exhales on being 
breathed upon, or having hot water poured 
on it: 3* a toughneſs or viſcidity perceived 
in pounding it in a mortar, like mica or horn, 
from whence it derived its name: 4" its af 
fording a greeniſh grey powder when pound 

* | 7 ed; 
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ed; 5 fuſibility per /e, as it is ſaid, though 
I could not melt it with the blow-pipe, It is 
frequently mixed with pyrites. 


I. VARIETY, 


Black Horn-ſtone, Corneus Nitens Waller, 
Sp. 169. 


Its texture is lamellar or granular ; the for- 
mer is ſometimes ſo ſoft as to be ſcraped with 
the nail; its ſurface frequently as gloſſy as if 
it had been greaſed : its ſpecific gravity is from 
3,0 to 3,88; it poſſeſſes beſides all the ſpecific 


properties above-mentioned in a high degree: 


it does not detonate with nitre: it becomes 
of a ſnuff colour when heated, and then 
ſlightly efferveſces with diluted nitrous acid: 
its ſolution in this acid is of a greeniſh colour. 


In order to diſcover the principle on which 


its ſmell depends, I boiled its powder in wa- 


ter, but did not find the water altered in taſte, 
nor did any teſt I applied ſhew any change 


in it. 


I found 100 gr, of the lamellar fort to con- 


tain 37 of ſilex, 22 of argill, 16 of magne- 


ſia, 2 of calcareous Earth, (both in a mild 


ſtate) and 23 of calx of iron, not much de- 
phlogiſticated. 


II. VARIETY. 
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U. var. | 
Greeniſh Grey Horn-ſtone. 


This is of a granular texture, or ſtriated ; 
the ſpecific gravity of the pureſt ſpecimen I 
examined is 2, 683: it is not ſo ſoft as the 
ſofteſt of the former variety. 


I ſuſpect the common pale greeniſh grey 
whetſtone to be of this ſpecies: it is of a 
cloſe granular texture, exhales an earthy 
imell, affords a greeniſh powder, does n 
efferveſce with acids, nor give fire with ſteel; 
its ſpecific gravity is 2,664; it contains 65 
per cent, of ſilex. Hoke 1 


III. VARIETY. 
Killas. 


This ſtone is chiefly found in Cornwall ; 
its colour is pale grey or greeniſh grey; its 
texture either lamellar or coarſely. granular: 
the lamellar is ſofter and leſs martial than the 
14 ſhiſtus: its ſpecific gravity from 2, 63 to 
23 66. f 2 


I found 100 grains of the lamellar fort to 
contain about 60 of filex, 25 of argill, 9 of 


magneſia, 
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magneſia, and 6 of iron. The greeniſh ſort 


contains more iron and gives a greeniſh colour 
to the nitrous acid, 


dic, T3... 7 
Argillaceous Earth intimately mixed with 4 
times its weight of Siliceous, 4 its weight 


pure Calcarens, and ſomething more than 
its weight of Iron. 


Toad-flone, 


Dr. Withering, who has given us an ana- 

lyſis of this ſtone, deſcribes it as being of a 
dark browniſn grey colour, of a granular 
texture, not giving fire with ſteel, nor 
efferveſcing with acids: it has cavities filled 
with chryſtalized ſpar: it is fuſible per /e 
in a ſtrong heat. Phil. Tranſ. 1782, p. 
333 5 


' 100 parts of it contain 63 of ſiliceous 

Earth, 14 of argillaceous, 7 of calcareous, 

and 16 of dephlogiſticated iron: it differs 

but little from baſaltes; it is ſofter, contains 

- ſmaller proportion of iron, and a larger of 
lex. 


Syzcies XII. 
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| Srzelzs XII. . 


Argill united to 2. 3, or 8 times its weight of 

Silex, about half its weight of pure Calca- 
reous Earth, and from once to twice iti 
weight of Water, without any Iron, except 
accidentally. 


Zeolyte. 


This ſtone is found of different degrees of 
tranſparency, or perfectly opake, either co- 
lourleſs, whitiſh, yellowiſh, greeniſh, or red- 
diſh ; its ſhape is either pyramidical, colum- 
nar, tabular, oval, capillary, or amorphous ; 
its texture either granular, ſcaly, or radiated ; 
the filaments diverging as from a central 
point, or indiſtinguiſhable. 


It does not give fire with ſteel. 


Its ſpecific gravity is from 2, 1 to 3, 15, but 
this laſt is very rare. 


It does not efferveſce with acids, though it 
1s partially ſoluble in them, but if inſerted 
into a proper proportion of concentrated ni- 
trous acid, it forms a gelatinous maſs, ariſin 
from the ſuſpenſion and diffuſion of the ſili- 
ceous Earth contained in it ; but this property 
is not peculiar to zcolyte, as Mr. Pellatier has 

ſhewn, 
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ſhewn. 20 Roz. 429. And ſome few zeo- 


TW do not become gelatinous. 3 Bergm. 
228. | 


When expoſed to a ſtrong heat it dilates 
and ſwells, more or leſs, according to the 
proportion of water contained in it, and af- 
terwards melts per /e, more or leſs eaſily, ac- 
cording to the proportion of calcareous 
Earth, into a frothy ſlag ; in the moment of 
fuſion it is ſaid to become phoſphoreſcent ; it 
alſo melts eaſily, and with efterveſcence, with 
mineral alkali; ſomething more difficultly 
with borax, but microcoſmic ſalt has ſcarce 
any effect on it. When in fuſion, it ſcarcely 
injures the crucibles. 22 Ro p. 29. This 
dilatibility is the ſureſt criterion whereby to 
diſtinguiſh zeolytes. The Upland zeolytes 
are difficultly fuſible. 


According to Mr. Bergman's analyſis, the 
red zeolyte of Adelſors contains 80 per cent. 
of filiceous Earth, 9, 5 of argillaceous, 6,5 
of pure calcareous Earth, and 4 of water, 
Van Troil"s Letters, p. 370. 


The white, oval, radiated zeolyte of Fero, 
contains, according to Mr. Pelletier, 5o of 
filex, 20 of argill, 8 of pure calcareous 
Earth, and 22 of water. 20 Roz, 420, Mr. 
Meyer found another of the radiated ſort to 

contain 
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contain 58, 33 per cent. of ſilex, 17,5 of argill, 
6,66 of lime, and 17,5 of water. 4 Berbz 
Beſchaft. p. 330. In general the cryſtalized 
ſorts contain more water than the amorphous, 
Mr. Bergman found the zeolyte of Jemptland 
to contain 16 per cent, of calcareous Earth, 
and that of Fero to contain 25 per cent. of 
argill, ſo chat the proportions are very varia; 
ble. 


ee vn 


1 


. 1 i 2 united to 4 
times its weight of N and 1 of i - 
weight of Iron. / 


Pitch-flone, Lava, 


It is of a greyiſh, greeniſh, black, red, or 
brown colour, has the glaſſy appearance 
of a ſemi-vitrified ſubſtance, and melts eaſily 
per ſe : it often contains ſubſtances ſeemingly 
heterogenous ; ſome pieces of it do not give 
fire with ſteel, and therefore belong to this 
genus, others do, and belong therefore to the 


liliceous genus, 


24 to Mr. Wieglel s analyſis, 11 
New, Endeck, p. 18, 1 parts of it contain 


65 
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65 of ſilex, 16 of argill, 5 of iron, the 
remaining 14 gr. were diſſipated. 


SPECIES XIV. 
Argill mixed with a notable Proportion of red 
Cals of Iron, and ſometimes Steatites. 
Red Chalk. 


It hardens in fire, and then often becomes 
magnetic; in the ſtrongeſt heat it melts into 
a black glaſs, which does not corrode the 
crucibles, as calcareous ores do: it affords 
16 or 18 per cent. of iron; if it does not 
become magnetic it affords only from 7 to 14 
per cent. Rinman Hiſtoria Ferri, F 189, 


Compound Species in which the Argillaceous 
Genus predominates. 


SPECIES I. 
- Compounds of the different Species of the Ar- 


gillaccous Genus, 


J. Va RIETY. 
Micaccous Marl. 


IL VARIETV. 
Micaceous Shift, us, either Slate or F. lag-ſtone, 


In. VARIETY, 


ag OX WW 40 eee 
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II. VARIETY. _—_ 


1 


Micaceous Sand- ſtones. 
IV. VaAIE Tr. 
Micaceous Horn: ſtone. 
Green hornſtone mixed with mica. Gron- 
ſtein of Cronſted, F 267, frequently contains 
pyrites, and 20 per cent. of iron. 


* © 4 #4 


V. VARIETY. | 
Shiſtus and Argillaceous Grit mixed in various 
Vl. Variety, 
Shiſtus and Hornſtone mixed in various Ero- 
| por tions, 
SpEC1Es II. 
Compounds of the Argillaceous and Calcareaus 
Genus, | 
I. Va IETY, 
Bituminous Shiſtus mixed with Limeſtone. 


Marmore Nero Antico. 


100 parts of this contain 18 of mild calca- 


reous Earth, the remainder ſhiſtus, from 
H 2 which 


yoo Elements of Mineralogy, 
which 18 parts of oil were extracted by diſ- 
tillation, alſo argill, and magneſia, and 6 


parts of iron, beſides much that was not ſe- 
parated. 12 Roz, 63. 6 


| SypczLs III. | 
Compounds of the Argillaceous and Barytical 
7, 20 | | Genus. | 77 


1 IV. | 
| On of the Argillaceaus and Muriatis 


enus. 


I. Variety. 
date. mixed with Steatites or Saap=rock, 


IL. Varigry. 
Shiſtus mixed with Serpentine, 


| II. Vaxixrv, 
Hornflone mixed with Mica and Serpentine, 


IV, Vanrery, 


Hornſame mixed with Mica and Steatiter, or 
8 e. 


V. VARIETY. 


Hrgillaccous Ou 10 

V. VAAIE TT. | | 

Mica mixed with Scapsrock, Sc hneideſtein. 
When the mica prevails the texture is flatys © 
Spreiits V. 


Compounds of the Argillaceouts and Suietous 
Genut, none of 225 gives Fire with * 


L Vanitry, 


t. Mica mixed 5 Stellftein, Cronft 
: 262 


It is of a ſlaty texture and. eaſily divided. 
2. Mica and Quartz, and a little Argill, Saxum 
Nevaculum Linnei. 
II. VARIETY, 
1. Hornſtone and Mica mixed with Quurta. 
2. Hornſtone and Sboerl. 


This is alſo called Gronſtein, whet the 
hornſtone is green. 


3- Henne, Mica and Shoerl, Binds of tht 


Swedes, 


4 
| 
| 
7 
; 
| 
| 
f | 
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It ſometimes contains alſo quartz and pyrites. 
Its ſpecific gravity exceeds 3,000. 


III. VARIET YT. 


White Clay mixed with Mica and Quartz, and 
of no particular texture, Greiſi, of the 
Germans, or Growan of the Corniſh Miners, 


When the texture is lamellar and the ſtone 
harder, it is called Gnez/7. | 
IV. VARIETY. 

Sanaſtone mixed with Mica, and Feltſpar. 


SPECIEs VI. 


Compounds of the Argillaceous with two or 
more Genera, 


I, VARIETY. 
Micaceous Porphyry. 


This conſiſts of a greeniſh grey, micaceous 
ground, in which red feltſpar and greeniſh 
ſoap-rock are inſerted. Sauſſure Voyage dans 
les Alpes, p. 111, even the mica is not pure, 
he ſuſpects it contains hornſtone, p. 127. 


II. VARIETY, 
Hornflone mixed with Veins of Spar and Quartz. 


Mentioned by Mr. Sauſſure, p. 120. 
9 755 E | . CH A PF. 
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C HAT. VEL 


Siliceous Genus. 


All the ſtones I place under this genus 
give fire with ſteel, except opals, and yel- 
low carnelians; and none efferveſce with 
acids, except Lapis Lazuli in powder, Bar- 
ſhoerl, martial muriatic ſpar, and Turky 
hone, 


SPECIES I, 


Quartz, Cryſtal. 


The ſtones of this ſpecies are in general 
the pureſt of the ſiliceous genus, though molt. 
contain a flight mixture of other Earths; 
the moſt obvious diſtinction among them, 
ariſes from their tranſparency or opacity. 


SERIES I. 
Tranſparent Quartz, Cryſtal. 


This is either colourleſs and cryſtalized in 
hexagonal E and then called moun- 
tain cryſtal, or in various other forms, or 
amorphous. Its ſpecific gravity is from 2,65 _ 
to 2,7; its texture lamellar and generally 
ſhattery, its appearance glaſſy; it cracks and 
loſes its tranſparency when heated; it poſe 
ſeſſes all the other properties of pure ſiliceous 

H 4 Earth, 
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Earth, Mr. Bergman has extracted from 
100 parts of mountain cryſtal, about 6 of 
argill, and 1 of calcareous Earth. 2 Bergm. 
112. So alſo has Mr. Abilgaard. Denſk, 
Shrift. 1781, Yet Mr. Gerhard ſays, that 
ſome are ſo pure as to contain neither. Gerh, 
2 78 and 85, He alſo ſays that the 
amorphous cryſtals, though colourleſs, being 
long digeſted in acids, afforded when treated 


with pure pruſſian alkali, ſome traces of iron, 
ibid. 85. 


The pureſt and moſt tranſparent of theſe 
cryſtals form the falſe diamond, called briſ- 
tal, or kerry ſtone, diamant d' Alengon, &c. 


The coloured tranſparent cryſtals derive 
their tinge generally from metallic particles 
in exceeding ſmall proportion ; they all looſe 
their colour when heated; theſe form the falſe 
Gems. The moſt remarkable are the red, 
from Oran, in Barbary; falſe rubies, 


- Yellow. From Bohemia; falſe topazes. 


wage Falſe emeralds and praſius. 


5 is | aid that brown cryſtals may be 
cleared by ling ee in allow, 7. Roz. 
e 1 

r. 
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Mr. Bergman has formed perfect cryſtals 
by diſſolving ſiliceous Earth in the ſparry 
acid, and ſuffering it to cryſtalize ſlowly. 
It is probable that nature forms them in a 
long courſe of time from a ſolution or diffu- 
ſion of this Earth in pure water, or water 
that holds a little argill or calcareous Earth 
which probably enable it to take up more of 
the ſiliceous Earth than it otherwiſe could. 
Perhaps the experiment which once ſucceeded 


with Mr. Achard, was owing to ſome ſuch 
cauſe, 


Sxnizs II. 


Opake Quartz, or Pebbles. 


Thoſe are alſo cryſtalized, or amorphous, 
either white, grey, or yellowiſh, or tinged 
of other colours by metallic particles. The 

former are leſs pure than thoſe of the firſt 
ſeries, containing a larger proportion of argill, 
or at leaſt the argill is leſs perfectly united 
with the ſiliceous part. Their ſpecific gra- 
vity is from 2,4 to 2,7; their ſurface either 
rough, or ſmooth and ſhining, the laſt are 
called fat quartz: the texture either lamellar 
or granular; they crack like the former in fire,” 
and become of a duller colour ; when rubbed 
againſt each other they emit a phoſphorie 


ſmell. They are often found in round maſles 
in the beds of rivers, | 


The 
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© The Coloured Opake Quartz are either. 


Black, being mixed with a latge proportion 
of iron. : 


Red, according to Cronſted they contain 
copper, but Mr. Bergman could find none in 


them. 2 Bergm. 430. 
Blue, from Uto in Sweden. 
Green, found at Adel/dorf in Sweden, 


SERIES III. 
Arenaceous Quartz or Sand. 


Though the powdery ſtate of other ſtones 
does not deſerve any particular notice: yet that 
of quartz or ſilex does, from the great uſe that 
is made of it, and from its ſeeming to poſſeſs 
properties which are incompatible with it in a 
groſſer ſtate. It is of various colours and 
incapable of forming a maſs or hardening 
with water, the pureſt 1s white, the minute 
particles of which, when inſpected through a 
lens are tranſparent. It is ſeldom perfe&ly 
pure; Mr. Achard ſays that the fine white 
ſand of Freyenwald, which is uſed for the 
porcelain manufactories contains 4 of its 
weight of argill and calcareous Earth, but 
this I ſhould rather take to be a petro- ſilex 

in 
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in powder. The fineneſs of ſome ſpecies of 
ſand is ſo great as to paſs through fieves, that 
contain 10,000 vacuities in the ſpace of an 
inch, as Mr. Wedgewood one the moſt 
celebrated manufacturers of earthen ware 
in Europe, has aſſured me. Hence this 
Earth has been found ſuſpended in ſome 
waters in the quantity of 1 grain in a gallon. 
See 2 Bergm. 47, and Cadet in the Memoirs 
of the French Academy for 1767. 


SpECIEs II. 


Siliceous Earth intimately mixed aw partly 
combined with about 1 of its weight of Ar- 


gill, and 7, of its weight of Calcareous 
Earth. 


Common Flint or Pebble, Hornſtein, Kieſel of 
the Germans. 


This ſtone is found of all colours, or va- 
riegated with veins of different colours; it 
is commonly covered with an opake white 
cruſt, which ſeems of the ſame nature, but 
more imperfectly combined; this cruſt ad- 
heres to the tongue like clay, yet ſtrikes fire 
with ſteel, ſo that probably it contains a lar- 
ger proportion of argill than the kernel. 
Flint is always ſemi-tranſparent in thin pie- 
ces; its hardneſs is various, though it always 
gives fire with ſteel; its texture is ſolid, 

whereas, 


\ 
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whereas that of quartz is ſhattery ; it breaks 
With ſmooth ſurfaces, one of which is con- 
vex, the other concave; it is never found 
cryſtalized, but rather in ſeparate irregular 
nodules, ſcattered through other ſtrata, and 
pflentifully in England in beds of chalk; it 
has ſeldom any fiſſures, with which quartz 
abounds; its ſpecific gravity is from 2,65 to 
2,700. | 
Flints are infuſible per ſe in the ſtrongeſt 
fire, but generally become white and brittle 
by reiterated calcination, which ſeems to in- 
dicate that they all contain a little water; and 
hence alſo, their decrepitation, when heated; 
The ſame may be ſaid of quartz; they are 
affected by fluxes in the ſame manner as the 
pureſt ſtones of this genus. 


The common brown flint exhibited on Mr. 
Miegleb's analyſis 80 per cent. of ſiliceous 
Earth, 18 of argill, and 2 of calcareous. 6 
N. Ad. Natur, Curie. p. 408. Coloured 


flints undoubtedly contain metallic particles. 


To this ſpecies we muſt alſo annex the 
finer flints commonly called Egyptian pebbles, 
hæmachates, ſtigmites, ſilex ſardus. Theſe 
differ from common flints; 1* in this, that 
they are leſs, if at all tranſparent; 2% that 
their texture is finer, harder, atid cloſer; and 
9 their 
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their ſpecific gravity greater ; 3 that they 
are always covered with an ochry cruſt ; but 
they break with conchoidal ſurfaces, as flints 
do. Their colour is reddiſh, yellow, black, 
brown, or grey, or beautifully variegated, 
They probably contain metallic particles. 


SPECIES III. ER 4 


$iliceous Earth in timately mixed with from » 
to 5 of its weight of, Argill, and from r 
te . of its weight of Calau. 


This ſtone differs but little from the former 
in external appearance, only it is duller and 
leſs tranſparent ; it is found of all colours, 

but generally dark blue, or yellowiſh grey; 
it breaks with conchoidal ſurfaces like the 
former, but is generally ſofter ; it runs in 
veins through rocks, and hence derives its 
name; its ſpecific gravity. is from 2,59 w 
2,7 : in fire it whitens and decrepitates like 
ſilex, but is generally more fuſible, for ig 
commonly melts per ſe: it is not totally all 
ſolved in the dry way by mineral alkali, but 


borax and microcoſmic ſalt diſſolye it without 
efferveſcence. ZA 


* 


From 8 reddiſh petro-filex ' uſed in 
Cont de Lauragais Porcelain Manufas - 


F 
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and there called a felt-ſpar, I extracted 72 per 
cent. of filex, 22 of argill, and about 6 of 
mild calcareous Earth, but could not melt it 
by the blow-pipe. I believe the calcareous 
Earth was not in a mild ftate in the ſtone. 
It ſhewed no ſign of iron notwithſtanding its 
flight reddiſh colour, nor of any other 
metal. ; | 


SpECIEs8 IV. 


Siliceous Earth intimately mixed with about <4 
Fits weight of Argill, and +. or + of its. 
werght P Calx of tron. e 


by Jaſper, Diaſpro of the Talians, 


This ſpecies alſo borders on the former, 
but it has a ſtill duller, leſs glaſſy, and more 
earthy appearance in its fracture, and its gra- 
nular texture is more diſtinct; it alſo often 
breaks with conchoidal ſurfaces; it is capable 
of a fine poliſh; its colour is generally red- 
diſh or green, or ſtriped ; but it is alſo found 
blue, grey, or whitiſh ; its ſpecific gravity is 
from 2,68 to 22770, or more, when it con- 
tains more iron, In fire it retains its colour 
much longer than petro-filex, never decrepi- 
tates, but grows rather harder, as Mr. Vedge- 
wood aſſured me, and does not melt per ſe in 
clay crucibles, though it does in thoſe made 
of chalk. Alkalis borax and * 

| | t 
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ſalt affect it like the former ſpecies. Mr. 
Gerbard ſays that ſome ſorts of jaſper melt 
per ſe: theſe contain an over proportion of 
iron, or elſe calcareous Earth, and then form 
the link betwixt cherts and jaſpers. ay”: 


The green Jaſpers contain iron in a ſemi- 
phlogiſticated ſtate, and have often been con- 
founded with malachites, but theſe latter 
never give fire with ſteel, to ſay nothing of 
the entire difference of their compoſition. 
Red jaſpers contain iron more dephlogiſtica- 
ted, | | 


Sinople is a dark red jaſper or flint, which 
ſtrikes fire with ſteel, and affords in the dry _ 
way 10 per cent. of iron, and melts into 3 
black ſlag. Ninm. Hift. Ferri, $ 189. 1 
tried with the Pruſſian alkali, it would pro- 
bably ſhew 18 or 20 parts of iron, as this 
always ſeparates nearly double the quantity of 
iron that can be extracted in the dry way. 


Of the ſpontaneous Decompoſition of Stones by 
long Expoſure to the Air. 


Flints, jaſpers, petro- ſilex, felt - ſpar, gra- 
nites, lavas and ferruginous ſtones, have fre- 
quently been ſaid to be decompoſed by long 
expoſure to the air, and the obſervations of 
Mr. Greville and Sir William Hamilton have 
removed every doubt I entertaĩned on this _ 

e It 
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With regard to ferruginous ſtones in which 
| the calx of iron is not much dephlogiſti» | 
cated, this decompoſition is eaſily under- 
ſtood, for this calx gradually becomes more 
dephlogiſtieated by the action of water and 
air, attracts water and fixed air, and loſes its 
adherence with the filiceous or other ſtony 
particles: this is ſeen to happen to af pun 
toadſtone, ferruginous limeſtone, &c. In other 
Rones this decompoſition may ariſe from their 
containing calcareous Earth in a cauſtic ſtate, 
or manganeſe, for theſe will gradually attract 
water and fixed air, and then ſwell, burſt and 
looſen the whole texture of the ſtone, as we ſee 
happen to bricks that contain lime. Thus alſo 
_ glaſs: 1s decompoſed by long expoſure to the 
ir, the alkali attracting water and aerial acid. 
ortar, on the contrary hardens by long ex- 
poſure to the air, becauſe, though the aerial 
acid be attracted, yet a great part of the wa- 
ter exhales. 


Species V. 


The finer Flints mixed with wariaus Prapor- 
tions of other Earths and Iron. 


Precious Stones of the ſecond Orger. 


I. VARIETY, 


gates. 


The oriental agate is almoſt e 


and of a glaſly appearance, but whitiſh, with 
inward 


inward a. The occidental is'of © 


various colours, and often veined with quartz 
or jaſper; it is moſtly found in ſmall pieces 
covered with a cruft, and often 1 in 
veins through rocks, as flints and petro-ſilex, 
to which it is analogous, but more tranſparent, 
the Earths being better combined and the 
grain cloſer; its ſpecific gravity is 2,04 ; it 
often forms the ſtony matter of petrifactions. 


Agates that preſent arboriſations are called 
mochoes. 


Alkalis, borax and microcofmic falt affect 
this ſtone in the ſame manner as ty do 
flints. | 


II. Variety. 
Opal, Oculus Mundi, Lapis Mutabilis, 


This ſtone is of different colours, white, 
yellowiſh, or greeniſh brown; its peculiar 
characteriſtic is to reflect different colours, 
according to the different poſitions of the eye; 
it is moſtly of a ſpungy texture, and admits 
water into it, and generally too foft to ſtrike 
fire with ſteel; its ſpeciſie gravity" is from 1,7 
to 2,24. 


The uſual fluxes act on it as on ffinte. Mr. 
Bergman has extracted argill from it. 
5 P/eudopal 
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. © Pſeugopal is opake, and reflects green and 
yellow rays, and hence called cat's eye. 


Avanturine reſembles an opal with gold 
ſpecks, but is a product of art. 


III. VARIETY. 


Chalcedoni an. 


Its colour is a bluiſh cloudy white, or grey, 
with ſhades of other colours, and tranſverſely 

inſpected preſents an iris; when white and 
opake it is called chachelong : its ſpecific gra- 

vity, according to Mr. Bergman, is from 2,5 
to 4,36. Stones of this latter weight muſt 

be very different from thoſe of the former. 

Theſe ſtones ſometimes contain water. It is 
affected by the uſual RS: as flint, 


According to the experiments of Mr. 

Bergman, the chalcedony of Fero contains 
84 per cent. of ſilex and 16 of argill, Mr. 
Bindbeim found another fort to contain 83, 3 
of ſilex, 11 of calcareous Earth, and 1,6 of 
argill, beſides a minute portion of iron. 3 
Schriſt. Nuturfor, Freunde, p. 429. 


Opals and chalcedonies, which by admit- 
ting water within their pores become tranſ- 
Fs are called hydrophanes. This phces 


nomenon 
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nomenon is well explained in the ſecond vo- 
lume of Mr. Bergman's works. 2 


IV. Va RET TC. 
Onyx. 


This is a very hard ſtone of the colour of 
the human nail, with ſtraight or circular 
zones of another colour; if the zones them- 
ſelves be of different colours, it is more 
eſteemed, and called camehuya : it is almoſt 
opake ; its ſpecific gravity is from 2,5 to-2,6 3 
it is affected by fluxes as the former varieties. 


V. VaxIErx. | 
Carnelian. 


Its colour is of different ſhades of red; it 
is alſo of different degrees of tranſparency 
and hardneſs : the beſt is of an orange or yel> 
low red, and gives fire with ſteel ; the whitiſh 
or yellowiſh are too ſoft to give fire with 
ſteel, and leſs eſteemed; its ſpecific gravity 
is from 2,6 to 2,7; it loſes its colour in fire. 
Fluxes affect it like the above. 


» 


VI. VARIET x. 
Sardonyx. 


| It conſiſts of chalcedony and carnelian, 
united either in zones, ſtrata, or ſpots. 


I 2 Srecies VI. 
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fp | Sexe iESs VI. 
Siliceous Earth perfectly united to, from an 

* equal to 3 times its weight of Argill, and 

from 7 to an equal weight of Calcareous 


Earth, together with from r to an equal 
weight of Iron. 


Precious Stones of the firſt Order. 


I derive the denominations of theſe ſtones 
from their colour and hardneſs, and not from 
their hardneſs ſingly, as Jewellers moſtly do, 
as this property, though it contributes to 
their ſplendor and value, has but little or no 
connexion with their compoſition. I alſo omit 
many ſub-denominations of each ſort of theſe 
flones, which are to be found in treatiſes ex- 
preſsly written on that fubje&t. The ſpecific 
gravity of all of them exceed 2,76, whereas 
that of coloured cryſtals never does. Their fin- 
-gular luſtre and tranſparency are well known. 


I, VARIETY. 
Red. 
Nuby, Oriental. 


It is commonly found cryſtalized in an 
octohedral form; its texture is foliated; its 
he Bu | hardneſs ' 
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hardneſs much greater than that of any other 
ſtone, and yields only to that of diamond; 
its ſpecific gravity from 3, 18 to 4,283. 


In fire it is invitriable per /e, and does not 
yield even to the focal rays of a burning glaſs, 
but a flame excited by dephlogiſticated air, 
directed by a blow-pipe, readily melts it; it 
does not loſe its colour in a heat that would 
melt iron. Borax and microcoſmic ſalt effect 
its fuſion, but mineral alkali fails, | | 


100 parts «i contain, according to Mr. 
Bergman, 40 of argillaceous, 39 of filiceous, 
9 of mild calcareous Earth, and 10 of iron. 


Or, according to Mr. Achard, 41,66 of 
filiceous Earth, 36,66 of . 8, 33 of al 
careous Earth, and 10,83 of iron. 


Brazil rubies are paler, and ſaid to befound 
in hexangular or polyangular cryſtals, 


Jewellers, among whom hardneſs and tranſ- 
parency are the chief characteriſtics, mention 
alſo white and amethyſt coloured rubies, but 
theſe have not been analyfed. 


Oriental rubies are chiefly found in 45 | 
Cebu, Biſnagar, and Cambuya. A baſer 4 


13 


« 


118 Elements of Mineralogy. 
is found in Finland, Bohemia, Silgſia, Saxony 
and Hungary, _—_— 


U. VARIETY. 
Yellow. 


Topaz, Hyacinth, 


Topas is of a gold colour; its texture fo- 
Haceous; its form cubic, parallelipedal, or 
Priſmatic ; its ſpecific gravity from 3,46 to 
4,56 it loles its colour only in a very ſtrong 
heat, and of the uſual fluxes it yields only to 
borax and microcoſmic ſalt. Ol 


According to Mr. Bergman, 100 parts of 
it contain 46 of argill, 39 of filiceous Earth, 
8 mild calcareous, and 6 of iron. Its great 
ſpecific gravity ſhews theſe Earths to be very 
perfectly united. 


Oriental hyacinth is of a reddiſh yellow 
colour, generally cryſtalized in a priſmatic 
form; in a ſtrong heat it becomes paler, and 


according to Mr, Achard, may be melted in 
a wind furnace in 2 hours, 


According to Mr. Bergman, 100 parts of 
it contain 40 of argill, 25 of ſilex, 20 of 
mild calcareous Earth, and 1 3 of iron; and 


according 
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according to Mr. Achard, 41,33 of _ 7 
21,60 of ſilex, 20 of calcareous Earth, and 
13,33 of iron. 


Hyacinths are found in Poland, Bohemia, 
and Saxony. 


III. VARIETY, 


Green, 
Emerald, Chryplite, Beryl 


The colour of emerald is pure green; it is 
ſometimes found in round flat pieces, but 
moſtly cryſtalized in hexagonal priſms; its 
ſpe cific gravity is from 2,75 to 3,711. It is 
hs ſofteſt of all the precious ſtones. 


According to Mr. Achard, it preſerves its 
colour in a porcelain heat, and only becomes 
more opake; in a ſtronger heat it melts into 
a flag. Mem. Stock, 1768. Like the fore- 
going it cludes the force of mineral alkali, 
but yields to borax and microcoſmic, ſalt. 
With the former, according to Mr, Wh, 1 it 
yore a colourleſs glaſs. % | 


100 parts of it contain, by Mr. Bergman's 
analyſis, 60 of argill, 24 of filex, 8 of cal- 
careous Rarth, and 6 of iron; and by that of 

6 I 4 Mr; 


/ 
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Mr, Acharg, 60 of argill, 21,66 of ſilex, 
8,33 of calcarequs Earth, and 5 of iron, 


It was antiently found in Egypt, now 
chiefly in Peru. | 


Chryſolite, or Beryl, is of a light yellowiſh 
green; it melts per /e into a ſlag ; it is ſofter 
than cryſtal; jt yields only to borax and 
microcoſmic ſalt, and is ſcarcely affected by 
alkalis : when ready to melt it becomes phoſ- 
phoreſcent. 


Agua Marine (augites) is of a bluiſh green; 
it melts per fe by the blow-pipe, 


IV. Vawzry, 
Blue, 


Sapphire, 


Its colour is ſky blue; its texture foliace- 
ous; its form hexangular or polyangular 
priſms or parallelipeds ; its ſpecific gravity 
from 3,78 to 3,994 ; the oriental preſerves 

its colour in a porcelain heat, and will not 
melt per /e, but that of Brazil loſes its colour; 
it is affected by fluxes as the other varieties. 


Mr. Bergman found 160 parts of this flone 
o contain 38 of argill, 35 of filex, 5 — 
* m 
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mild calcareous Earth, and 2 of iron; and 


Mr. Achard 58, 33 of argill, 33,33 of ſilex, 
6,66 of calcareous Earth, and 3, 3 3 of iron. 


_ Jewellers mention white, green, and yel- 
low ſapphires, or pale red. 


SpEcriEs VII. 
Amethyſt. 


Some of this ſpecies are as tranſparent as 
the former ſtones, others duller ; its ſpecific 
gravity, which reaches only from 2, 6 to 2,7, 
makes me judge it to be very different from 
them; its colour is pale bluiſh red; its tex- 
ture nearly granular, and generally cryſta- 
lized in hexangular priſms ; it loſes its colour 
in a ſtrong heat, but does not melt per ſe, 
though with borax it gives a colourleſs glaſs ; 
its compoſition has not yet been examined. 


; SPECIES _—_ 


Siliceous Earth united to r of its weight 


Calcareous Earth, 745 ill If jr of Magnefia, with 


an exceeding ſmall Proportion of tron, Cops 
per, and Sparry Acid. 


Chryſopraſium. 


It is of an apple green colour, and ſemi- 
tranſparent; it has never been found ery- 
| ſtalized; 
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ſtalized ; it is much harder than green fluors 
or green quartz, 


When diſtilled, a little of its Earth ſub- 
limes ; it loſes its tranſparency and colour. in 
fire, but does not melt per /e. 


Mr. Achard found 100 parts of it to con- 
tain 95 of filiceous Earth, 1,7 of calcareous 
Earth, 1,2 of magneſia, 0,4 of iron, and 0,6 
of copper. | | 


SPECIES IX. 


Siliceous Barth intimately mixed with blue mar- 
tial Fluor, and a ſmall Proportion of Gyp- 
ſum. 


Lapis Lazuli. 


The colour of this ſtone is a beantiful 
opake blue, which varies a little in intenſity, 
and is generally ſprinkled over with yellow, 
bright, pyritaceous ſpecks or ſtreaks : it oh- 
ſtinately retains its colour in a ſtrong heat, 
which diſtinguiſhes it from other blue ſtones : 
itis of an equable or very fine granular texture, 
and takes a beautiful poliſh: its ſpecific gravity 


is 3,054. | 


If powdered agd not calcined, it effer- 
veſces very lightly with acids, but if cal- 
Hs cined, 
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eined, it does not efferveſce, but becomes ge- 
latinous. 


In a ſtrong fire it melts per ſe into a bi 
glaſs. 


This ſtone has been examined 5 Mr. 
Margraaf only with 2 view of finding whe- 
ther it contained copper. He found none, 
but only calcareous Earth, gypſum, iron, and 


ſilex. Mr. Rinman lately found it to contain 
the _y acid, 


SPECIES X. 
Jade: 


Jade is found in ſcattered maſſes like peb- 
bles, ſemi-tranſparent, of a greaſy look, and 
exceeding hard: its colour is either white, 
grey, olive, green, or yellowiſh : its ſpecific 

gravity from 2,97 to 3,389. According to 
Mr. Sauſſure, it is ſcarcely ſoluble in acids, at 
leaſt without particular management, and alſo 
infuſible in fire. However, he ſeems to have 
extracted i iron from it. ; 


May it not be a compound of filex and 
magneſia? 


SPECIES XI. 
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SPECIEs XI. 


Siliceous Earth intimately mixed and partly 
united with 0,209 of its weight of Argill, 

, 164 its weight of ponderous Earth; and 
0,12 of its weight of Magngſia. 


Felt-ſpar, Spathum Pyromachum, Rhombic 
Quartz, Nuartzum Spathoſum, Spathum 
| Durum, Petunſe. 


This ſtone, which is generally opake, is 
found of all colours, white, red, yellow, 
brown, green, violet, or irideſcent; ſome- 
times cryſtalized in rhombic, cubic, or pa- 
rallelipedal forms, and often amorphous : its 
texture cloſe but lamellar, and breaks like 
ſpar : its ſpecific gravity is from 24,4 to 2,6, 
and Mr. Gerhard ſays he found it even 3,5 ; 
but it was then probably loaded with metallic 
particles: it is harder than fluors, but not ſo 
hard as quartz, 


It melts per /e more quickly and perfectly 
than fluors, into a whitiſh glaſs, and does 
not, like them, attack the crucibles. Borax 
and microcoſmic ſalt entirely diſſolve it with- 
out efferveſcence, but it does not eaſily enter 
into fixed alkaliss When cryſtalized, it 

decrepitates in a moderate heat, otherwiſe 
not. 
jo It 
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It never conſtitutes veins or ſtrata, but is 
either found in looſe maſſes at moſt 2 inches 
long, or mixed with ſand or clay, or imbo- 
died'in 'other: ſtones, as granites, &c. 


100 parts of the white contain 67 
of ſiliceous Earth, 14 of argillaceous, 11 of 
ponderous, and 8 of magniſia. 


The ſpecific gravity of the ſpecimen I tried 
was 2,54 2. 


68 fone is of this ſpecies ; ; it reflect 
the colours of the rainbow, 1s ſomewhat 
ſofter than common- felt-ſpar, and is found 
in pretty large pieces, generally of a dark 
grey colour: its ſpecific gravity is 2,755. 


Felt-ſpar is undoubtedly the ſtone which 
the Saxons uſe as petunſe in their porcelain 
manufactories. 3 Berlin Beſchaftg. p. 471. 


SpEciEs XII. 
Siliceous £ cohte. 
This differs from that deſcribed mike Wa 


argillaceous genus only in this, that it gives 
fire with ſteel. It is white, and found at- 


Mzffiberg, 3 Bergm. 224. It is very rare. 


SpEclEs XIII. 
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| ; SPEC IEs XII. 1 
Siliceous Earth imperſetly united to about 0, 
its weight of Argill, and 5 of its weight 

'of Calcareous Earth, without Iron. © 


V. eſuvian Garnet, 


It is improperly called a garnet, as it con- 
tains no iron, and it differs from zeolyte in 
containing no water, and alſo in texture and 
hardneſs : its colour is white, ſometitnes 
opake and ſometimes t:anſparent, and very 
hard: it is difficultly ated on by any of the 
fluxes, 

According to Mr. Bergman, it contains 55 
per cent. of ſiliceous Earth, 39 of argill, and 
6 of calcareous Earth. 


SPECIES XIV. 


Siliceous Earth more or leſs perfeftly united to 
0,63 of its weight of Argill, about 0,4 of 
its weight of Calcareous Earth, and from 
0,28 to about o, 41 of its weight of dephlo- 
gillicated Iron. | 


Garnet. 


When not over- loaded with iron it is tranſ- 
parent, though, from the intenſity of its co- 
lour, 
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lour, which is a bluiſh or yellowiſh red, its 
tranſparency is often obſeure, except it be 
held to a ſtrong light: it is generally cry- 
ſtalized in various polygon forms, but it is 
frequently amorphous : its texture is granu- 
lar ; its ſpecific gravity from 30 to 4,188. 


It melts per 2 though difficultly, into a 
black ſlag. Mineral alkali does not attack it 
ſo powerfully as borax or microcoſmie {alt, 


It retains its colour in a ſtrong calcining 
heat. 


It is often found in ſmall grains, imbodied 
in ſtones of the commoneſt kind. 


100 parts «i it contain, according to Mr. 
Achard, 48, 3 of ſiliceous Earth, 30 of argill, 


11,6 of calcareous Earth, and 10 of iron. 


Opake garnets, nor liked with iron, 
ſcarcely give fire with ſteel, are ſometimes 
cryſtalized and ſometimes amorphous, and, 
either red, yellowiſh, or blackiſh, They af- 
ford about 20 per cent. of iron, Sometimes 


they contain tin and even lead, but very rare- 
ly. 2 Bergm. 106. 


SpECIESAS XV. 


| 
| 
| 
| 
| 
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„„ Dan OV, 

Siliceous Earth more or leſs perfeftly united to 
from 0,46 to o, 83 of its weight of Argill, 
from z to g Calcareons Farth, and to + 

or 3 of ſemiphlogiſticuted Calx of Iron, and 
from a to 55 of Mag ngſia. 


Schoerl, 


Its diſtinguiſhing properties are, 1* either 
a ſparry or ſemi-vitriſied appearance, like an 
enamel or a flag; 2* a filamentous or ſcaly 
texture, which diſtinguiſhes it from garnets 
the filaments either ſeparate from each other, 
or conjoined and plated ; 3* fulibility per /# 
in a moderate heat; 4 a ſpecific gravity from 
3, to 3,0, rarely 4,000, and only when load- 
ed with iron; 5 its hardneſs nearly as that 
of cryſtal. 


I, VARIETY. 

Tranſparent. 
This is always cryſtalized in ſome poly- 
gon form: its texture obſcurely ſparry : its 
colour brown, reddiſh brown, greeniſh or 


yellowiſh brown, or violet: its ſpecific gra- 
vity from 3, to 3,0. 


A 
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A reddiſh brown, priſmatic ſhoerl of this 
fort, from Veſuvius, contained, according to 
Mr. Bergman, 48 per cent. of ſiliceous Earth, 
40 of argill, 5 of 'caleareous, 1 of magne- 
ſia, and 5 of iron, The uſual fluxes affect 
this ſpecies, as they do the foregoing. 


The filamentous ſort reſembles aſbeſtos, and 
differs externally only in tranſparency and 
breaking with an even ſurface, 


II. Variety. 
Opake. 


Theſe are of all colours, white, black, red, 
brown, greeniſh, and violet; the filaments are 
conjoined and parallel, or diverge, as from a 
common center. Thoſe of a ſcaly or ſparry 
appearance are generally greeniſh or black, and 
are called Hornblende. I hey are frequently 

cryſtalized in regular forms, and often ſo ſoft 
as to be ſcraped with a knife. 


100 grains of the black cryſtalized ſort 
from Albano, afforded Mr. Bergman 58 of 
filex, 27 of argill, 5 of calcareous Earth, 1 
of magneſia, and 5 of iron, 3 Bergm. 207. 
Other ſorts have afforded 50 per cent. of ſili- 
K ceous 
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ceous Earth, 30 of argill, 1 or 2 of wi 
melo; and 18 or 20 of iron. 


- The white fort probably contains leb 
iron. 


| All theſe ſorts become reddiſh by 9 
tion. | i 


7 


SeEciEs XVI. 


Siliceous Earth imperfetHy united with o, 34 
of its weight of Calcareous Earth, 0,107 of 

it weight of Argull, 0,08 of Magne/ia, 
0,026 * Fon, and about 0,048 of Water. 


Bar uur Stangen Shoerl of the Germans: 


This was lately found in the Carpathian 
Mountains by Mr. Fichtel, imbodied in lime- 


None, and cryſtalized in priſms: it ſlightly 
efferveſces with acids. | 


According to Mr. Bindbeim, 100 parts of 
it contain 61,6 of filiceous Earth, 21,6 of 
calcareous Earth, 6,6 of argill, 5 of mag- 
neſia, 1,6 of iron, and 3 of water, 3 


Schrift. Nat e Freunde, p. 4 52. 
SPECIES XVII 


* _F 
r 
4 7 SS # © 

* 


D * 1 


„* 92 | oF 2824 1 * 15 , 515 
- a” Species XVII. 0 Pale tr, 
S:liceons Earth imperfettly united with from 


1,05 to 1,47 of its weight of Argill," from 

0,3'to 0,4 of its weight of mild Calcareoug 

Earth, and from o, 15 to o, 243 of its weight 

Tourmaline has hitherto been found only in 
Ceylon, Brazil, and the Tyrol. A ſpecimen of 
each has had the advantage of having been 
particularly examined by Mr. Bergman. That 
of Ceylon is of a dark brown, or yellowiſh 
colour, its ſpecific gravity 3,065, or, 3,295; 
that of Brazil is green, blue, red, or yellow, 
and its ſpecific gravity 3,075 or 3, 180; that 
of *Tyrol, by reflected light, is of a blackiſh 
brown, but by refracted light, yellowiſh, or 
in thin pieces, green; its ſpecific gravity 
3-050 ; moſtly cryſtalized in polygon priſms, 
but ſometimes amorphous. The thickeſt 


parts are opake: the thin more or leſs tranſ- 


All are electric when heated to about 200 
of Fahrenheit, Their texture is lamellar, 


and their ſurface has a glaſſy appearance. 


In fire none of ou 3 but 
thoſe of Ceylon and Tyrol melt ? into a 
53S 5 8 alk black 
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black frothy ſlag. That of Brazil forms on- 

ly a brittle bet. Of the uſual fluxes, bo- 
rax diſſolves them beſt, Wr falt and 

mineral alkali partially. 9 © 


| The proportion of their nene prin- 
ci is thus exhibited by Mr Bergman: 


Tourmaline of Tyr 01, 
L - — 42 
n tas 
162 
| 9 6 9 
Tourmaline of Ceylon. 
Argil, - . 39 
Silex, #414 114.0401 
Calcareous Earth, - 15 
Iron, . ng — — 9 
100 
Tourmaline of Brazil. 
Argill, 7. — — 50 
Silex, * | 34 
Calcareous . = M.A 
Iron, ; = = 5 
100 


e e Sex6res XVII. 
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* 


Siliceons Earth mixed with 0,3 of its weight 
- of Argill, 0,17 "of mild Calcareous Earthy 
0,04 of | Magne/ia, and 0,5 ln. 


Baſaltes, Trapp of the Swedes, Saxum Dane- 
morenſe. 


© 


A dark grey or black ſtone, generally in- 
veſted with a ferruginous cruſt and cryſta- 
lized in opake triangular or polyangular 
columns, is called baſaltes; that which is 
amorphous, or breaks in large, thick, ſquare 
pieces, is called trapp. Their conſtituent” 
principles, and relation to acids and fluxes, 
are exactly the ſame, The texture of this 
ſtone is either coarſe, rough, and diſtin, or 
tine and indiſcernable. This latter fort is 
often reddiſh ; it is always opake, and moul- 
ders by expoſure to the air; ſome ſpecimens 
give fire with ſteel very difficultly, though it 
is always very compact; ſometimes it 1s 
ſprinkled over with a few minute ſhining par- 
ticles : its ſpecific gravity is 3,000. 


When heated red hot, and quenched in 
water, it becomes by degrees of a reddiſh 
brown colour: it melts per ſe in a ſtrong heat 
into a compact ſlag, Borax alſo diſſolves it 
in fuſion, but mineral alkali not intirely. 


K 3 According 
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According to Mr. Bergman, 100 parts of 
the baſaltes contain 52 of filiceous Earth, 15 
of argill, 8 of calcareous, 2 of magneſia, 
and 25 of iron. 3 Bergm. 213. And with 
this Mr. Meyer very nearly agrees. 14 Na- 
turforſh. 5. 


SpECIEs XIX. 


Siliceous Earth mixed with 0,69 of its aweight 
_ of Argill, and 0,41 of its weight of Iron ix 
4 ſemiphlogiſticated ſtate. 


Rowly Rag g. 
© This ſtone is alſo of a duſky or dark grey 


colour, with numerous minute ſhining cry- 
ſtals ; its texture granular; by expoſure to 
the air it acquires an ochry cruſt; its ſpeciſic 
gravity 2,748. 


Heated in an open fire it becomes mag - 
netic.” In a ſtrong heat it melts per ſe, but 
more difficultly than baſaltes. 


According to Dr. Withering's analyſis, 100 
parts of it contain 47,5 of ſiliceous Earth, 
32,5 of argill, and 20 of iron. 


SPECIES XX. 
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| Spxclgs XX. i 


Siliceous Earth more or leſs perfectly united to 
from 5 to *; of its weight of Argill, o, 
or 0,4. of its weight of lron, and a ſma 
proportion ꝙf pure Calcareous Earth, but 


this is ſometimes wanting. 
Lava. 


By Laval underſtand the immediate pro- 
duct of liquefaction or vitrification by vol- 
canic fire, which ſhould carefully be diſtin» _ 
guiſhed from the ſubſequent productions af- 
ſected by the water either in a liquid or fluid 
ſtate, which generally is ejected at the fame 
ia e neee 


All lavas are more or leſs magnetic, give 
fire with ſteel, are of a granular texture, and 
fuſible per ſc. Moſt are decompoſable by 
long expoſure to the air, ſooner or later, ac- 
cording to the proportion of iron and calca- 
reous Earth, and according as they were more 

or leſs perfectly melted or vitrified | 


Mr. Bergman, in his elaborate treatiſe on 
volcanic products, diſtinguiſhes three varieties 
of lava; the cellular or frothy, the compact, 
and the vitreous. 
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I. VarIETY. 
Cellular Lavas. 


Thefe underwent only the firſt and Jowefi 
degree of fuſion, being juſt mollified and 
heated ſufficiently to expell the fixed air con- 
tained in the argillaceous particles ; hence 
they abound in ſmall cavities ariſing from the 
expanſion of that air after it had recovered its 
elaſtic ſtate, Their ſpecific gravity is vari- 
ous; ſome are ſo light, by reaſon of their in- 
ternal cavities, as to float for ſome time on 
water, and hence, have been miſtaken for 
pumice ſtones, but they differ from theſe in 
this, that their texture js never filamentous. 


Their colour is black, grey, brown, or 
reddiſh brown, and their cavities are often fil- 
led with cryſtalizations, | 


Of this ſort is the black cellular mill-ſtone 


Theſe ſtones contain from 45 to 50 per 
cent. of filex, and from 15 to 20 per cent. 
of iron, 4 or 5 per cent. of pure calcareous 
Earth, and the remainder argill, 


II. Variety. 
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II. VAnIET v. 
compact Lavas. Vat 


Theſe have undergone the 2d or more per- 
fect degree of fuſion, yet they are not entirely 
deſtitute of cavities which contain finer cry- 
ſtals, or pieces more perfectly vitrified ; their 
colour is black or brown; their frafture is ſtill 
obſcure, and not glaſſy, as the ſtones them; 
ſelves are opake : if not REN. they give 
a clear ſound when ſtruck. 


The propartion and quality of thi con- 
ſtituent parts are the ſame as in the foregoing 
variety. The uſual fluxes attack them with 
difficulty, and microcoſmic falt has ſcarce any 
power over them. | 


III. Vanizvy, 
Vitreaus Lavas. 


Theſe have been more completely melted,” 
and form vitrifactions of different colours, 


generally black or aſh-coloured, rarely blue 
or preeniit, 


A ſpecimen of this glaſs, 2 by 
Mr, Bergman, afforded 49 per cent. of filex, 


33 
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35 of argill, 4 of pure calcareous Earth, and 
12 of iron. Another ſpecimen from the 
Lipari Mands afforded 69 of ſilex, 22 of 
argill, and g of iron. This muſt have been 
expoſed to a very ſtrong heat, for they melt 
very difficultly per /e. 


The black Agate of Iceland, ¶ Lapis obſidia- 
nus, Piedra de Galmago ) is of this ſort, and 
its principles and their proportions nearly the 
ſame. 


The harder ſort of pitch ſtones, already de- 
ſcribed, which give fire with ſteel, belong to 
this ſpecies, | 


Mr. Saufſure has ingeniouſly imitated all 
theſe ſpecies of lava, by melting more or leſs 
perfectly the compound argillaceous ſpecies 
into which hornſtone enters as the moſt copi- 
ous ingredient, and which he therefore calls 
Hornrack, Roche de corne, and which are al- 
ready deſcribed. Voyage dans les Alpes, p. 
127. And hence he juſtly conjectures that 
this ſtone, marl, and the ſchiſti (Species 6, 7, 
and 8 of the Argillaceous Genus) are 
the principal materials of lava, 7b:d, 131, 


1. | 
OG SrgcrEs XXI. 
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SPECIEs XXI. 


Siliceous Earth mixed with o, 11 or o, 257 7 7 


its weight of Magneſia, and a litt 
Culcareous Earth. 


Pumice-flone, Pierre Ponce, Bimſtein. 


This ſeems rather a volcanic ejection than 
a volcanic product; its colour is grey, white, 
reddiſh brown, or black : it 18 hard, rough, 
and porous, and conſiſts of flender fibres pa- 
rallel to each other; very light, for it ſwims 
on water, and difficultly gives fire with ſteel. 
It ſeems to have originally been an aſbeſtos 
decompoſed by the action of lire, 


100 parts of it contain; according to Mr. 
Bergman, from 6 to 15 of magneſia, with a 


very ſmall proportion of calcareous Earth, 
the remainder hlex. 


SrRCIES XXII. 
Siliceous Earth mixed with leſs than its own 
weight of Magne/ia and Iron. 
Martial Muriatic Spar, 


Mr. Monnet, a Mineralogiſt of conſiderable 


note, lately diſcovered this ſtone at Sf. Ma- 
rie aux Mines, and called it piſolites; but as a 


very 
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very different compound is generally denoted 
by this name, I have called it martial muriatic 
ſpar, a name which agrees better with its 
erbeten 


It is of a hard, folid, and ſparry texture ; 
of a grey, ochry, dull colour, but internally 


W it gives fire with ſteel, 7. efferveſces 


acids. 


In a ſtrong heat it grows brown, but at laſt 
melts per ſe, _ 


100 parts of it contain 5 of filex, "the 
remainder mild magneſia and jron, but in 
what proportion is not mentioned. 13 Roz. 
Suppl. 416. | 


SPECIES XXII. 


Siliceous Earth intimately mixed with * Loa its 
weight of mild Calcarcous Earth. 


hr urky Lone, Cos 6 


This is of a dull white colour, and uneven 
texture; ſome parts appearing more compact 
than others, fo that it is in ſome meaſure 
ſhattery : it hardens with oil; its ſpecific 


gravity is 2,598; it gives fire with eit yet 
eterveſe with acids. 


1 


I found 100 paris of it to e 25 r 
mild calcareous Earth, and no iron. T 41 
probably are two forts of ſtone known by 
this name, as Mr. Wullerius affirms that which 
he deſcribes, neither to give fire with ſteel, 
nor effer velce with acids. 

vat. © 


© | Sprcins XXIV. "* 


Gilda -Earth mixed avith mild cala 
2 and tron. | 


. Ragg-flone. | 


Its colour is grey; its texture obſcurely la- 
minar, but the laminæ conſiſt of a congeries 
of grains of a quartzy appearance, coarſe 
and rough; its ſpecific gravity is 2,729; it 
efferveſces with acids, and gives fire with 
ſteel. 1 found it to contain a portion of cal- 
careous Earth, and a ſmall proportion of iron. 
It is uſed as a whetſtone, 


Species ATE $71? 


Arenaceous Quartz. conſolidated by a ſmaller 
proportion of Calcareous Earth, or  Argilh 
and fiill a ſmaller of Iron, 


Siliceous Grit, Sandſtone, F reeftone, Cos 1 
nuarius, Grais. 

| Under this ſpecies I comprehend only 

ſuch as ſtrike fire with ſteel, and when 

pounded, Y 


1 / 
- 
* | 
* 
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| I. Vaniery. 
Crit with a Calcareous Cement, Luadrum. 


A ſtone of this ſort hath been already * 
ſcribed under the calcareous genus. When 
it contains about 50 per cent. or more of ſilex 
it belongs to this ſpecies; it commonly contains 
alſo a ſmall proportion of argill and iron ; it 
hardens by expoſure to the air, and then ſtrikes 
fire with ſteel, and efferveſces ſlightly with 
acids : it 1s ſometimes cryſtalized in rhom- 
boids, as at Fontainbleau, 100 parts of this 
contain, by the experiments of Mr. Laſſone, 
62,5 of ſilex and 37,5 of mild calcareous 
Earth. Mem. Par. 1777, p. 43. 


The Saxum margariticum of Linneus be- 
longs allo to this ſpecies : it conſiſts of quartz 
in a calcareous cement, 


| | II. VARIETY. 
"With an Argillaceous Cement, 


Theſe do not efferveſce with acids, but they 
ſtrike fire with ſteel, though ſome ſorts are too 
ſoft to do ſo until expoſed for ſome time to the 
air. The free-ſtone from Kered ge, near Mac- 
clegfeld, which is of a cloſe grain, is of this 


ſpecies. Its ſpecific gravity is 2, 544- 45 


= 
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80 alſo that of Brownedge, in Sorin 
_ which is ſo perfect a ſand-ſtone that its ſpe» 
cific gravity is only 2,397; and the whitiſh 

rey freeſtone from Uttoxeter. * theſe con- 
tain a little of iron. 


Stones of this ſpecies are uſed for whetting 
tools, and for filtring water, and in ſome. 
countries as ſlates, The principal diſtinction 
among them ariſes from the fineneſsor coarſe 
neſs of their grain and texture. Their colours 


are various, receiving different tinges from 
iron. A | 


oy PE xXxXVI. | 


Siliceous Sand conſolidated by ſenipblag? Hlicated 
Calx of Iron * 


This ſtone does not fall into ſand when 
powdered, and in this reſpe& differs from 
the foregoing. . It is generally of a brown or 
black colour, but grows reddiſh or yellowiſh, 
and moulders by expoſure to the air; its ſpe» 
cific gravity is from 2,8 to 3,6; it gives fire 
with ſteel, and does not efferveſce with acids, 
unleſs it contains teſtaceous particles, as it 


frequently does: it is even often covered with 
ſhells. 


The agglutinating power of lutions of 
iron has been ſhewn in an ingenious paper in 


* 
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the ' Philoſophical Tranſactions for 1779, p. 
35. by Mr. Edward King, who found a ſtony 
concretion of this fort round iron, which had 


* 


been long buried in the ſea. 


Mr. Gadd, in the Swediſh Memoirs for 
1770, relates, that Mr. Rinman had found a 
ſimilar concretion round an old anchor that 
had long been depoſited in the ſea. He alſo 
adds, from his own experiments; that dephlo- 
giſticated calces of iron, and particularly 
folutions made by the mineral acids, have not 
the ſame binding power, but, on the contrary, 
make looſe concretions, as Dr. Higgins has 
alſo ſhewn in a late very uſeful treatiſe on 
cements. . 


To this ſpecies may be added the black; 
heavy, gloſſy Quartz of Cronſted, F 53, which 
he ſays is found in the mine of Szaf, in Su- 
dermanland, and contains a large proportion 
of iron. | | 


Compound Species in which the Siliccous Genus 
5 predominates. 


SyECIEs I. 


Compounds of the different Species of the Sili- 
ceous Genus with each other. 


I Variety. 
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Buartz and Shoerl, 


This ſtone conſiſts of diſtin grains of 
each compacted together in various propor- 
tions. The quartz is generally white, or 
| reddiſh ; the ſhoerl, black, brown, white, or 

green: by ſome it is called a gramte. Some 

of the paving-ſtones of London are of this 
ſort, e ie; 


II. VaniErx. 
Quartz and Felt-ſpar. 


The quartz is generally white; the felt» 
{par red, yellow, or brown: found in the 
Alps by Mr. Sauſſure, from whoſe excellent 
work many of the following deſcriptions are 
taken, Mill-ſtones and whet-ſtones are often 
of this fort, |. 05115 OH REY; Hee 


III. Varizty. 
Jade and Sboerl. 


The ſhoerl is interſperſed through the jade ; 
in a ftrong tire it melts, but the jade only 
whitens. Saufſure Voyage dans les Alpes, p. 
84. Its ſpecific gravity is from 3,318 to 
3.389. The jade is yellowiſh, the ſhoerl 


green or black. 
a IV. VARIETY, 
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IV. Variety. 
Jade, Shoerl, and Garnet. 


Of conſiderable hardneſs and weight, with 


large ſpots of red, green, and yellow ; the 
garnet red, the ſhoerl green, and the jade yel- 
low. Saufhure, p-. 107. 


V. VARIET T. | 
Quartz, Felt-ſpar, and Shoerl, 
Granite. 


Theſe are ſo well adapted to each other, 
that, as Mr. Sauſſure well remarks, they 
could not have been ſo compacted by an ac- 
cidental mixture of maſſes previouſly formed, 
but muſt have cryſtalized together, It may 
be ſeen among the paving ſtones of London. 
The quartz is white, the ſhoerl black or vio- 
let, and the felt-ſpar reddiſh. 


VI. VARIETY. 
Puddingflone, Breccias. 


Stones which conſiſt of a ſiliceous ground 
or cement, (commonly petro-filex, jaſper, or 
filiceous grit) in which pebbles of filex or 
agate are interſperſed ; if theſe be round or 
oval, are called pudding ſtones; if angular, 
brettiar. Of the coarſer forts mill-ſtones'ate 
often made, Mem. Par. 1758. 


VII. VARIETY. 


Sliccous Genur. 14 
VII. VaAIxrT. 1 


. Coral Stone. 
This is an aggregate of onyx, ſardonyx, 
rnelian amethyſt, and quartz. 
Spreixs II. ä 
Compounds of the Siliceons with the Calcareons 
Speci ws, | 
I. Variety. 
Quartz and Spar. 


Diſtinct grains of each compacted together ; 
the quartz generally white and ſemi-tranſpa- 
rent; the ſpar of a browniſh yellow. Saufe 


fare, 104. 
Th SpEc its III. 


| Compounds Es the Siliceous and Barytic Species, 


| Speis IV. 
Compound of the Siliceous and Muriatic Species. 
I. VARIETY. 
Quartz, Felt-ſpar, and Serpentine. 


II. VARIETY. 
$Shoerl and Soaperock. 


Compacted of diſtin maſſes of ad, 
| Sauſſure 104 x * rock is green, p 
2 
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the ſhoerl black. It gives fire with ſteel, 
when the ſhoerl is ſtruck. 


| III. Variety. 
Quartz and Steatites. 


Obſerved alſo by Mr. Sauſſure, the quartz 
white, and the ſteatites green. 


IV. Vazitry. 
2tartz, Shoerl, and Steatites. 


The ſteatites incloſed in the quartz in the 
Form of black kernels. 


1 V. 


Compounds of the ee and Argi laceous 
Species. 


L VARIET v. 


Quartz and Mica. Stellflen of the Swedes, 
Gramtello, 


It ſtrikes fire with ſteel, and does not 
eaſily melt; and hence uſed for furnaces, &c. 
When the mica abounds it is of a lamellar 
texture, its colour is generally grey, or green; 
on mixture of mica prevents the ſilex or 


| Ps BEES ; quartz 


Siliceous Cenus. A "> 
quartz from cracking or ſpliting ; and hence 
its infuſibility and uſe in furnaces. 


II. Vauizry: 


Feltſhar and Mica, 
Granitone. 


This ſtone is mentioned by Ferber, in \ his 
letters from Italy, p, 118. A ſtone of this 
fort which moulders by expoſures to the air, 
is found in Finland, and 1s faid to contain 
ſometimes ſaltpetre, and ſometimes common 
ſalt, it is there called Rapalivi, 1 Liane 1 von 
Gmelin, 62 I. 


III. VARIET V. 
Quartz and Horn-ſtone. 


In ſmall diſtin& grains compacted together, | 
this is found plentifully in the mountain of 
Penmaumaure in Wales, It exhales an earthy 
ſmell, gives fire with ſteel, and is of a thick 
lamellar texture: its ſpecific gravity is 2,811, 
the quartz is white, and the horn-ſtone black, 
which gives the ſtone a bluiſh appearance, 


IV. VARIETY. 
Dart, Feliſpar, and Mica, or Quartz, Shoerl 


and Mica. 
| Granite, Moor-Hone. 1 
This ſtone conſiſts of diſtinct maſſes of 


each, firmly compaQted together, their pro- 
5 Portion 
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portion and ſize are extremely variable, as 
well as their colour. The three firſt conſti- 
tute the hardeſt ſort of the granite, and moſt 
anciently known; that into which the ſhoerl 
enters, is more ſubject to decompoſition; it 
never has any particular texture, but conſiſts 
1 ſhapeleſs maſſes, of great hard- 
neis. 3 


In the finer granites, the quartz is tranſpa- 
rent, in others generally white or grey, violet 
or brown; the feltſpar, white, yellow, red, 
green, or black, it is generally the moſt copi- 
ous ingredient. The mica is alſo grey, brown, 
yellow, green, red, violet or black, and is 
commonly leaſt copious. The ſhoerl is gene- 
rally black, and abounds in the granites that 
contain it. Hence the colour of granites 
chiefly depends of the feltſpar or ſhoerl, The 
red granites conſiſt commonly of white 
quartz, red feltſpar, and grey mica. - The 
grey of white quartz, grey or violet feltſpar, 
and black mica, The Sach commonly con- 
tain ſhoerl, inſtead of feltſpar. The green 
commonly contain greeniſh quartz, 


If granite be expoſed to a blow-pipe, its 
different concretions ſeparate from each other, 
In a crucible, Mr, Gerhard found the feltſpar 
melted into a tranſparent glaſs; under it the 
mica lay in the form of a black ſlagg, uy 
| the 
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the quartz remained unaltered; but when all 
three are powdered and mixed, it melts 
ſomewhat — et ſtill the quartz may be 
_ diſtinguiſhed by the help of a lens, Gerb. 
Geſch. Hr. This welf explains why ſmall 
white grains are frequently found in lavas. 


Mr. D' Arcet's experiments coincide with this, 
and alſo thoſe of Mr. Sauſſure, p. 124. 


V. VARIETY. 
Quartz, Feliſpar, Shoerl and Mica. 


This is alſo a ſort of granite obſerved by 
Mr. Sas” in the Alps. 


5 VI. VARIETY. 
Jade, Shoerl, and Mica. 


A fort of granite obſerved by Mr. Saufſure. 


VU. VARIETY. | 
Quartz, Garnet, and Mica, Norka, Murkſftem. 


This is either grey or reddiſh, and uſed 
for mill-ſtones, the mica is ſoon; wore off, 


VIII. VARIETY. 


Porphyry. 
Under this name I comprehend with Mr. 


Sau ure, all thoſe ſtones which in a ee 
L 4 ſiliceous 
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ſiliceous ground ( generally jaſper, chert, 
ſhoerl, or lava) contain either feltſpar, quartz, 
ſhoerl, mica, ſerpentine, or other ſpecies of 
ſtone in a cryſtaline form. When its ground 
is jaſper it is hard. It is commonly either 
red, purple, grey, green, or black, according 
to the ground. The red commonly contains 
feltſpar in ſmall white. dots or ſpecks, and 
often together with theſe black ſpots of ſhoerl. 
The green is either a jaſper or ſhoerl, with 
ſpots of quartz or ſhoerl. Sometimes a por- 
phyry of one colour contains a fragment of a 
porphyry of another colour; the green are often 
magnetic. Thoſe that have chert for their 


| ground, are fuſible per Je. 

Sexc12s VI. | 
Compounds of the Siliceous, and various Genera, 

I. VARIETY, | 

1. Quartz, Mica, and Serpentine, 

2, Quartz, Mite, and Steatiter, 


3. Quartz, Mica, and Shaerl, together with 
Ser pentine or Steatites, or Soap=rock. 


p W 4. Duar 4, F. elt-ſpar, Mica, and Ser pen 
ine, ; | | 
| All 
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All theſe ſtones are called Gneiſs, and are 
generally of a lamellar texture, | 


II. Variery. | 
Aue l Mandelſtein of ſome. 


This conſiſts of a chert or jaſper ground, 
in which fragments of calcareous ſpar, and 
ſerpentine, of an oval form, are contained, 


III. VARIETY. . 
tA Variolite. 


This is ſaid to be a compound of all ſorts 
of ſtones, included in a ground of ſerpentine, | 


Ferber. Italy, p. 120, 
IV, VARIETY, 
Metallic Stone of Linneus and Born. 


It conſiſts of Quartz, clay, and ſteatites, 
and is of different degrees of hardneſs, ſome» 


times the ſteatites is wanting, ſometimes felt - 
ſpar 1 1s found in it. 


v. Variety. 


Quartz, Spar, and Mica, Saxum 2 | 
eum of Linneus, 


CHAP. 
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EN C HA F. R. 
Of Vegetable and Animal Earths. 


Vegetable Earth has been thought by many 
to be of a peculiar nature, ſpecifically different 
from every other; but late experiments have 


*® ſhewn. 


1 That vegetables contain but a very 
wa proportion of Earth; of any ſort, and 
that far the greater part of their ſubſtance 
conſiſts of water, fixed air, and inflammable 
air in a concrete ſtate, as remote principles, 
a ſmall proportion of fixed alkali which pro- 
bably is neutralized by vegetable acids, and 
a few other neutral ſalts. Thus according to 
the lateſt experiments, 33 pound of oak 
afford only 3 drachms of aſhes, Memoirs of 
Stockholm, 1781. 


2d That the Earth of vegetables is for 
the greater part, either calcareous, or a mix- 
ture of all ſorts of Earths, and ſometimes 
of the calces of iron and manganeſe, in vari- 
ous proportions, according to the ſpecies of 
the vegetable. Thus Mr. Bergman found the 
aſhes of ſome vegetables to contain calcareous, 
onderous, muriatic, argillaceous, and even 
ſiliceous Earth; and hence aſhes efferveſce 
with acids, and are fuſible per ſe, even after 
perfect 
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perfect lixiviation. He alſo found ſometimes 
animal Earth, (that is phoſphoric ſelenite,) in 
aſhes. The Earth remaining after the putrefac- 
tion of vegetables, is exactly of the ſame nature. 
Scheffer, F 172. Mr. Morveau found the aſhes 
of ſome vegetables to contain 97,5 per cent. 
of calcareous Earth, the-remainder magneſia. 
Mr. Berniard, Mr. D' Arcet, and Mr, Achard, 
have had nearly the ſame reſults. 19 Roz. 52, 


The neutral ſalts moſt uſually found. in 
aſhes, are tartar vitriolate, glauber's falt, 
common ſalt, digeſtive ſalt, and ſelenite, alſo 
hepar ſulphuris; according to Model a pound 
of rhubarb contains an ounce and a half of 
Irienite.. ' 


Hence we ſee why clay i is ſo unfavourable 
to vegetation, and how calcareous Earth is 
introduced into the bodies of animals, 


Animal Earth, is obtained either from the 
ſhells of fiſh, or from thoſe-of eggs, or from 
pearls, or from the bones, horns, claws of 
land animals, or from the ſkins of inſects. 


That obtained from the ſhells of fiſh and 
from thoſe of eggs, is found by repeated cxpe- 
riments to be purely calcareous; only oyſter 
ſhells diſcover ſome feeble veſtiges of ſelenite. 
Bergm. on Scheffer, F 173, that ne | 

rom 
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from bones, horns, claws, teeth, &c. was 
found by Mr. Gahn, to be a calcareous Earth 
united to the phoſphoric acid ; hence the 
ſolution of bones in the mineral acids can 
never be neutralized, a circumſtance which 
puzzled all preceeding chymiſts, but which 
is now perfectly underſtood, as ſuch folution 
is in fact only the ſolution of a neutral falt 
if the bones be diffolved in the nitrous or 
marine acids, or a decompoſition of a neu- 
tral falt, if the vitriolic acid be uſed as a 
ſolvent; in either caſe a free unſaturated acid 
muſt be found. However ſome bones con- 
tain an exceſs of phoſphoric acid, and ſome 
an exceſs of Earth, as ivory, whence ſome 
have imagined this latter to contain a pecu- 
liar Earth. Some late and accurate experi- 
ments relating to the 3 of phoſpho- 
ric acid in bones by Mr. Berniard, may be 
ſeen in Rogier journal, for 1781, p. 280, 
1782, p. 43- 


The phoſphoric acid is ſeparated from this 
Earth by calcining the bones to whiteneſs 
then diſſolving them in nitrous acid, and 
precipitating the calcareous Earth by the 
concentrated acid of vitriol, A ſelenite is 
thus obtained (decompoſable either by calci- 
nation with charcoal, or by boiling in a 
ſolution of mild fixed alkali,) and the phof- 
phoric acid remains in the liquor. 


APPENDIX 


Diamond. IA 157 
APPENDIX L 
Of Diamond and Plumbago. 


Theſe ſubſtances cannot well be arranged 
under any of the claſſes of minerals; not 
under that of Earths as they contain no 
Earth, nor under that of inflammables, as 
their inflammability commences in ſuch high _ 
degrees of heat, and is ſo gradual that it can 
ſcarcely be remarked” but by its effect in dimi- 
niſhing the weight of theſe ſubſtances after 
a long expoſure to fire; ſo that they differ 
intirely from all other inflammables, whence 
I think it convenient to treat of them a part. 


Diamond. 1 

Diamond is always tranſparent, and moſtly 
colourleſs, but ſometimes tinged, yellow, 
reddiſh, green, blue, or brown; it is ſome- 
times externally, but always internally bright; 
it is generally eryſtalized in octohedral cryſtals, 
but ſometimes found in round maſſes: its 
texture is lamellar. | 


It ſtrikes fire with ſteel, cuts the hardeſt 
cryſtals, and even rubies, being the hardeſt 
of all bodies: its ſpecific gravity is from 3, 
to 3,00, e 


No 
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No acid has any effect on it, except the 
vitriolic; if diamond powder be triturated with 
this acid, and evaporated nearly to dryneſs, 
the acid grows black and depoſits pellicles, 


which burn and are almoſt entirely con- 
: mA” oY 


In a heat ſomewhat Seer! than that in 
which filver melts, diamond is intirely vola- 
tilized and conſumed; it even produces a 
flight flame and diminiſhes common air, juſt 
as phlogiſtic ſubſtances do, and leaves a ſoot, 
ſo that the extraordinary conjecture of Sir 
Jaac Newton, of its being an inflammable 
ſubſtance coagulated is fully confirmed. Of 
the uſual fluxes, only borax and microcoſmic 
falt have oy effect on it. 


It is found in 9 Viſapour, Bengal, 
the iſland of Borneo, and Brazil, 


The nature of cubic diamonds has notyet 
been examined, 


Plumbago, Reiſebley, of the German's, Bhertz, 
le of the Swedes, 


This ſubſlance is externally black, but 
bluiſh white and ſhining like a metal when 
freſh cut : its texture is micaceous and ſcaly, 
yet granular, It is uſed for pencils. f 

. 


/ Plumbago, > 2M 
It is too ſoft to ſtrike fire with ſteel: its 
ſpecific gravity is from 1,987, to 2,267, _ 


It is inſoluble in the mineral acids. 


In a ſtrong heat and open fire it is wholly 
volatile, leaving only a little iron, which 
ſeems to be only accidentally found' in it, 
and a few grains of ſilex. 8 


The uſual fluxes do not effect its fuſion, 


It is decompoſed by detonnation with ni- 
tre, in a red hot crucible. 


According to Mr. Scheele, who firſt diſ- 
covered the nature of this mineral, 1 part 
plumbago requires 10 of nitre to decompole 
it, whereas 1 part charcoal requires but 5 of 
nitre: hence it contains twice as much phlo- 
gifton as charcoal does. By receiving the air 
ariſing from its decompoſition in a bladder, he 
found + of that air to be abſorbable by lime 
water, and conſequently to be fixed air, and 
in the remainder a candle would burn: but as 
nitre itſelf might afford fixed air by com- 
buſtion, to get rid of all objections, he de- 
compoſed plumbago by ſubliming and re- 
_ ducing the arſenical acid, after mixing it with 
plumbago ; and thus alſo he obtained fixed 
air. It is probable that 100 grains of it con- 

| = tain 
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tain 33 of aerial acid, and 67 of phlogiſton 5 
for 100 grains of nitre contain about 33 
real nitrous acid. This is decompoſed when 
it receives as much acid as is neceſſary to 
convert it into nitrous air, or a little more, 
Now 33 grains' of nitrous acid are converted 
into nitrous air by about 6,7 grains of phlo- 
giſton : then 1000 grains of nitre require for 
their decompoſition 67 of phlogiſton: and 
ſince 100 grains of plumbago decompoſe 
looo of nitre, they muſt contain 67 of phlo- 
giſton. 


APPENDIX II. 
Of the general Examination and Analyſis of 
Cale Earths and Stones. 


7 


SECTION I. ; 
/ the Examination of Earths. 


When Earths are well dried and ſeparated 
from every viſible heterogeneity, a portion of 
them ſhould be weighed and diſtilled in a glaſs 
retort, until the bottom begins to grow red hot, 
In ſome caſes it may be proper to receive the 
air that ariſes, in a pneumatic apparatus; in 
all it will be proper to examine what diſtills 
over, or ſublimes, whether it be acid or al- 
kaline, with paper tinged blue by litmus, and 
partly reddened by diſtilled vinegar : ry oj 

| lue 
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blue be reddened, an acid exiſts in the diſtil- 
led liquid; if the red be effaced, and the blue 
reſtored, a volatile alkali is the cauſe of it: 
if the liquor precipitates lime water, but does 
not precipitate nitrous ſelenite, then it con- 
tains fixed air: if it precipitates alſo nitrous 
ſelenite, it contains the vitriolie acid: if it 
contains the marine acid, it will not precipi- | 

tate nitrous ſelenite, but. it will the nitrous. 

ſolution of ſilver. The loſs of weight of 

the reſiduum in the retort, and the weight of 

the water in the receiver, will ſhew as pro- 
portion of the volatile ingredients. 


Another portion ſhould be di geſted in about 
6 or 8 times its weight of pure water, and 
the properties of that water examined, to 
find whether the Earth contains neutral ſalts. | 
Here the method given by Mr. Bergman in 


his analyſis of mineral ry ſhould be fol- 
lowed. 


. SgcT1ON II. 
Of the general Examination of Stones. 


Their ſpecific gravity ſhould firſt be ers- 
mined ; alſo their hardneſs; whether they 
will ftrike fire with ſteel, or can be ſcratched 
by the nail, or only by cryſtal or ſtones of till 
greater hardnels ; 3 their texture, pan 

nels 


ö 


| 
| 
| 
BÞ 
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neſs to light, and whether they be manifeſtly 
homogenous or compound ſpecies, &c. 


2+ In ſome. caſes one ſhould try whether 
they imbibe water, or whether water can ex- 
tract any thing from them by ebullition or 


digeſtion. 


Whether they are ſoluble in, or effer- 


veſce with acids, before or after pulveriza- 


tion; or whether decompoſable by boiling in 
oil of tartar, &c. as gypſums and ponderous 
ſpars are. WIS Ot TER, 


4 Whether they detonnate with nitre. 


2 Whether they yield the ſparry acid by 
di 


illation with oil of vitriol, or a volatile 


alkali, by diſtilling them with ſalt of tartar. 


G Whether they are fuſible per ſe with a 


blow-pipe, and how they are affected by 


mineral alkali, borax, and microcoſmic ſalt ; 


- and whether they decrepitate, when gradually 


heated. 


7 Stones that melt per /e with the blow- 
ipe are certainly compound, and contain at 


leaſt 3 ſpecies of Earth, of which the calca- 
reous is probably one; and if they give fire 


with it , the ſiliceous is probably another. 


SeCTION III. 
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| SECTION It. 
Of the Analyſis of Earths and Stones. 


The beſt general ſolvent for Stones or 
Earths ſeems to me to be Aqua Regia, com- 
poſed of two parts nitrous, and one of marine 
acid : if the ſtone or Earth efferveſces ſtrongly 
with acids, no other preparation is requilite 
than a ſeparation of ſuch parts as are viſibly 
heterogenous, and pulverization ; the ſolution 
is then eaſily performed in a digeſting heat, 
if requiſite. The undiſſolved reſiduum, if 
purely filiceous, will melt into a tranſparent 
glaſs with about +} its weight of mineral al- 
kali; if not, it is ſtill compounded, and its 
ſoluble parts will yield to a reiterated di- 
geſtion. Yr | | 


If the ſtone does not efferveſce, or eafily 
diſſolve in acids, after pulverization and di- 
geſtion, but leaves an. inſoluble reſiduum 
evidently compound, or but lightly altered, 
it will require to be pulverized and mixed 
with twice or thrice its weight of mineral 
alkali, and to be expoſed to a low red heat 
for one or two hours. I found mica to re- 
quire a mixture of 4 times its weight of 
mineral alkali; after which it is to be ſepa- 
rated from the alkali by lixiviation and filtra- 
tion, waſhing it with diſtilled water until the 

M 2 water 


n ae bf Msn. 
water is abſolutely taſteleſs and precipitates no 
metallic ſolution. | | 


The powdered ſtone, thus edulcorated, is 

to be dried by heating it to redneſs, and then 

weighed, and 100 grains taken for ſubſequent 

Experiments : it were better if ſtill more were 

z but the analyſis would be more expen- 
Ve. f 


© "The powder is next to be digeſted in 8 or 
to times its weight of aqua regia, in a boil- 
Ing heat in a retort to which a receiver is luted, 
'and the digeſtion reiterated as long as any 
thing appears to be diſſolved by freſh portions 
of the acid. I found mica to require 50 
times its weight of aqua regia before it was 
entirely decompoſed, as the acid is ſo volatile 
as very ſoon to diſtill over. Oil of vitriol 
has the advantage of bearing a greater heat, 
diſſolving baroſelenite, and of acting more 
teal on argill than aqua regia; but a 
arge retort muſt be uſed, for, often towards 
the end it puffs and throws up the Earth or 
ſtone, and carries it into the receiver; and it 
does not ſufficiently a& on calces of iron, if 
theſe be much dephlogiſticated. Spirit of 
nitre affects them ſtill leſs: hence I often uſe 
oil of vitriol firſt, then precipitate by a mild 
alkali what it has diflolved, and cediffolve the 
precipitate in aqua regia. A perfect ſolu- 


tion 
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tion being thus effected, the reſiduum is to 
be well waſhed, and the waſhings added fo 
the ſolurion : the reſiduum, well dried and 
weighed, giyes the weight of ſiliceous Farth 
in the compound. | 


The ſolution is next to be examined ; 
which I will ſuppoſe to contain the 4 ſoluble 
Earths, calcareous, ponderous, magneſia, an 
argill, and alſo a calx of iron; it alway s 
contains an exceſs, of acid, of which it is in 

reat meaſure deprived by boiling for a con» 

iderable time, as both acids are very volati le, 
and indeed, of the marine none remains but 
what is combined with the calx of iron, as 
the nitrous chaſes it from the Earths. By get- 
ting rid of this exceſs of acid, leſs alkali will 
be required for the ſucceding precipitation, 
and lels aerial acid ſet looſe which would retain 
much of the precipitate by re-difſolving itz 
the ſolution ſhould then be evaporated to 
about + a pint. 


The ſolution being thus Prepared, it is 
uſual to precipitate the calx of iron from it 
by the Pruſſian alkali; but to this method I 
have two objections; 1* that the ponderous 
Earth, if any, would alſo be precipitated and 
confounded in the Pruſſian blue; and 2* that 
this precipitation, beſides being ky 
Mow, ſeldom fails 7 leaving ſome iron * 

3 
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in the ſolution, as the exceſs of the Pruſſian 
alkali, which muſt neceſſarily be added, to be 
certain that all the iron is precipitated, never 
fails to re· diſſove a portion of the Pruſſian 
blue which thus remains in the liquor, and 
cannot be got rid off. Hence the method I 
uſe is as follows: firſt, I prepare the Pruſſian 
alkali after the manner of Mr. Bergman, by 
digeſting and boiling a pure alkaline ſolution 
oyer Pruſſian blue, until the alkali no longer 
efferveſces with acids, nor precipitates a ſolu- 
tion of nitrous ſelenite, or any other Earth, 
except the barytes : I even make it a little 
ſtronger; for if it be barely ſaturated with the 
tinging matter, it ſoon ſpoils and precipitates 
other Earths, the tinging matter evaporating. 
I next examine how much of this alkali is 
neceſſary to precipitate 1 gr. of iron from its 
ſolution in dilute vitriolic or marine acid; and 
L mark this on the label of the bottle that 


contains the alkali, I now come to the ap- 
Fon, | 


j ® 


The ſolution of the earths being pn 
J take 100 grains of it, and on theſe I 
dually pour the Pruſſian alkali (a portion of 
which is alſo previouſly weighed) until all 
the iron, or ponderous Earth and iron, is pre- 
cipitated; the weight of the alkali uſed, gives 
that of the iron contained in 100 grains of 
| the ſolution, and the quantity contained in 


* 109 
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100 gr. of the ſolution, gives that contained in 
the whole ſolution, by the rule of proportion, 
from which the ponderous Earth, if any be 
found in ſubſequent experiments, is to be 
deducted. | bu rates and 


The quantity of iron being thus found, 
the remainder of the ſolution is to be preci- 
pitated by aerated mineral alkali, and then 
boiled for half an hour to expel as much as 
poſſible of the fixed air; by this means 
the whole of its contents are precipi- 
tated, and nothing remains in ſolution, but 
cubic nitre and a little common ſalt ; when 
the precipitate has ſettled after one or two 
days reſt, the liquor is to be poured off, and 
the laſt portions taken up with a glaſs ſyringe. 
Diſtilled water is then to be added to the 
precipitate and boiled over it, and afterwards 
poured off and taken up until it comes of 
taſtleſs. | | 


The precipitate being ſufficiently dried, is 
to be re- diſſolved in nitrous acid twice, and 
evaporated to dryneſs, then calcined for 
one hour in a white heat, and laſtly treated 
with about fix or eight times its weight of 
diſtilled vinegar, in a heat of about 60 de- 
grees, for one or two hours; by this means 
the ponderous, calcareous, and magneſia 
Farths will be extracted and ſeparated from 
. M 4 the 
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the argill and calx of i iron, which will remain 
undiffolved. ' 


Of this acetous ſolution 100 grains mould 
be taken and examined with the Pruſſian 
alkali, if any part be precipitated it is pon- 
derous Earth, and by heating this to redneſs 
its weight may be known, or ſtill better by a 
previous experiment, determining the quan- 
tity requiſite to precipitate 1 gr. of acetous 
baroſelenites, and by the rule of proportion, 
the quantity of it in the whole ſolution may 
be found. | 


-The remainder of the acetous ſolution, is 
to be evaporated to d „and heated white 
in a clean poliſhed iron crucible for two hours, 
then weighed and thrown into hot diſtilled 
water, the calcareous Earth, (if any,) will be 
diſſolved in a ſufficient quantity of this water, 
of which an ounce can ſcarcely diſſolve 1 gr. 
ſo that frequent affuſions of hot water may 
be requiſite; the magneſia will remain undiſ- 
ſolved, and is to be dried and weighed, its 
weight gives that of the pure calcareous Earth, 
from which that of the ponderous (if any) is 

to be deducted; the lime-water may _ be 
prime by an aerated alkali, 


| , the argill and this of iron, which 
remained undiſſolved by the acctous acid, 
are 
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are to be heated lightly, to prevent their co= 
hering and reiteratedly boiled in dephlogiſti- 
cated nitrous acid to dryneſs, and finally diſ- 
ſolved in that acid, which -will then take up 
only the argill, which may be precipitated, 
dried and weighed; though indeed this trou- 
bleſome operation may be unnecellary, as the 
weight of the martial part being known by 
the experiment, with the Pruſſian alkali; that 
of the argill is known of courſe, when only 
the two remain. This is even better, as the 


calx always increaſes in wag by theſe _ 
rations. 


Beſides this general method ſome ho | 
may be uſed in particular caſes» 


Thus to diſcover a ſmall proportion of. argill, 
or magnefia, in a ſolution of a large quantity of 
calcareous Earth, cauſtic volatile alkali may 
be applied, which will precipitate the argill or 
magneſia, if any be, but not the calcareous 
Earth. Diſtilled vinegar applied to the pre- 
cipitate, will diſcover whether it be il or 
magneſia. 


20%, A minute portion of calcareous or pon- 
derous Earth, in a ſolution of argill or magugſia, 
may be diſcovered by the vitriolic acid, which 
precipitates the calcareous and ponderous, 
the ſolution ſhould be dilute elſe the argill 


alſo 
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alſo would be precipitated. If there be not 
an exceſs of acid, the ſaccharine acid is ſtill 
a nicer teſt of calcareous Earth. 100 gr. of 
gypſum contains about 32 of calcareous 
Earth. 100 gr. of baroſelenite contains 84 of 
ponderous Earth. 10 gr. of ſaccharine ſe- 
lenite contains 45 of calcareous Earth: the 
inſolubility of baroſelenite in 500 times its 
weight of boiling water ſufficiently diſtin- 
guiſhes it. From theſe data the ee are 
calily e. 


z. A-minute proportion of argill i in a large 
quantity of magneſia, may be diſcovered either 
by precipitating the whole and treating it 
with diſtilled vinegar, or by heating the ſolu- 
tion nearly to ebullition, and adding more 
aerated magneſia untill the ſolution is per- 
fectly neutral, which it never is when argill 
is contained in it, as this requires an excefs 
of acid, to keep it in ſolution. By this 
means the argill is precipitated in the ſtate of 
embryon alum which contains about 1 its 
weight of argill, (or for greater exactneſs it may 
be decompoſed by boiling it in volatil alkali.) 
After the precipitation the ſolution ſhould be 
largely diluted, as the Epſom falt, which re- 
mained in ſolution while hot, would preci- 
pitate when cold and mix with the embryon 
-alum, 


4b. 
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. A minute portion of magneſia in a 
| large quantity of argill is beſt ſeparated by 
precipitating the whole and treating the pre- 
We with diſtilled vinegar. 


Laſtly, Calcareous Earth and Barytes are 
ſeparated either by precipitating the barytes 
by the Pruſſian alkali, or the calcareous by a 
cauſtic fixed alkali, or by precipitating both 
with the vitriolic acid, and evaporating the 
ſolution to a ſmall compaſs, pouring' off the 
liquor and treating the dried precipitate with 
500 times its weight of boiling water; what 
remains ungiflolved 1 is baroſelenite. 


Table of the comparative hardneſs of di Wferent 
SPECIES of Stones, extracted chiefly from the 
Memoirs of Stockholm, for 1768. 


r. 2uft, the author of this Memoir de- 
Fel the hardneſs of moſt of the follow- 
ing ſtones, by obſerving the order in which 
they were able to cyt and make an impreſſion 
on each other. The firſt are able to cut or 
ſcratch the ſucceeding, but not vice ver/a, 
He added alſo the ſpecific gravity of the ſpe- 
cimens he uſed; the firſt column ſhews the 
hardneſs; the ſecond, the ſpecific gravity» 
The four. laſt ſpecies I have added from my 
own obſervation. 


: i : 


Diamond 
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Diamond Hom Ormos, — 20 


Pink Diamond. 19 
Bluiſh Diamond.. 1 
Yellowiſh Diamond. 1 
Cubic Diamond. 1 


| Ruby, P 2 
Pale 1 Ruby from Brazil, - I 
Spinel, — - 1 3 
Deep blue Sapphire, 4 2 | 


Ditto paler, - 833 
Topaz, e ey? ee 
Whitiſh ditto, - - 1, 
Bohemian, — — 5 11 
Emerald, — = — 12 


Garnet, - - - 12 
Agate, = - - 12 
Onyx, = we 12 
1834 
Amethyſt, 1 
Cryſtal, = = - 11 
Carnelian, 98 * — 11 
Green Jaſper, = 5 
Reddiſh yellow ditto, — 9 
Shoerl, - — — 10 
Tourmaline, - - - 10 
Quartz, = += - 10 
Opal, „ nh |» 


Chryſolite, - „ 230 
Zeolyte, = - - 8 


Fluor, - V 4 


Calcareous Spar, m7 
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Gypſum, " „ 
Chalk, - 3 


Remarks. 
15 Artificial gems are eaſily Aifiinguiſhed 


from the natural, by their ſoftneſs, fuſibility, 
ſolubility in acids, and in many caſes by 2 


ſpecific gravity. 


2 Stones whoſe hardneſs does not W 
11 may be ſcratched by ſteel. 


3 . It is remarkable that opal whoſe hard- 
neſs is equal to that of quartz, does not ſtrike 
fire with ſteel, as Mr. Bergman atteſts, is 
this owing to its brittleneſs ? but it ſeems that 
opals are of different degrees of hardneſs, 
for Mr. Quft in a letter to Mr. Rinman, men- 
tions his having ſeen opals nearly as hard as 
diamond, Mem. Stock, 1766. * 


PART 
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EFART IL 
Saline Subſtances. 


AI thoſe ſubſtances which are known 


only by this denomination, require lets 


than two hundred times their weight of boil- 


ing water to diſſolve them. 


They have moſtly a peculiar taſte, and 
thoſe of the mineral kind are uninflani- 
mable. 


. 
Of Acids. 
The Acids to be met with in the mineral 


kingdom, are the aerial, the vitriolic, the 


marine, the parry, the ſuccinous, phoſphoric, 
molybdenous, arſenical, and tungſtenic. 


The Aerial Acid is found either in an 
aerial ſtate, as in mines, caverns, wells, or 
combined with water in mineral or common 
ſprings, or combined with abſorbent earths, 
or in ores, &c. it is eaſily known. by its pro- 


perty of extinguiſhing lights, uniting to 


water, and then precipitating lime water, 
but not a ſolution of nitrous ſelenite. 


The 


3 Vi — when dephlogiſticated, 1 
always united to water, and as in the Earth, 


it muſt meet with bodies with which it is 


capable of combining, I believe it has never 
been found free from all combination, though 
it may unite to ſome bodies beyond the point 
of ſaturation. It is true Mr. Baltaſſari ſays, 
he found ſome dry concentrated acid, adhe- 
ring to ſelenite in a grotto in Monte 2 accolino 
near Sienna. 7 Roz. but this has been fully 
diſproved by the ſubſequent obſervations of 
Mr. Murray, in the zyth vol. of the Me- 
moirs of Stockholm. In a combined age. it 
is found in various neutral ſalts. 


The pblogiſtigated or ſulphurous vitriolic 
acid, frequently occurs in a free aerial ſtate, 
burſting from volcanic mountains, and alſo 
in ſome caverns and mineral waters. 


Of the other acids, none has hitherto been 
found in an uncombined ſtate, except the 
ſedatiue, which has lately been found by Mr. 

Hafer, diſſolved in the Laguni, or lakes of 
hot mineral water near Monte Rotundo, Ber- 
chiaio, and Caftelnuovo in Tuſcany, i in the pro- 
portion of nearly 9 grains in 100 of water. 
Mr. Maſcagni has likewiſe found it adhering 
to ſhiſtus on the borders of the lakes, of a 
dirty white, yellow or greeniſh colour, and 
cryſtalized in the form of needles, 16 Roz. 364. 


T his 
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This Salt requires at leaſt 20 times its 
own weight of boiling water to diſſolve it, 
and go times its weight to keep it in ſo- 
lution. It is alſo foluble in hot ſpirit of 
wine, and this ſolution burns with a greeniſh 
flame. Its ſolution in water, when heated, 
turns that of litmus red. It vitrifies in a 
moderate heat, but the glaſs fo formed is 
again ſoluble in water. Its ſpecific gravity 


is 1,479. 


The Nitrous Acid, though MARIE 
ranked among the mineral acids, can ſcarce 
be called fo, as it always requires for its for- 
mation, the putrefaction of animal or ve- 
getable ſubſtances, It is never found diſ- 
engaged from all baſes (except perhaps in 


charnels and privys), but always united either 
to alkalis or Earths, 


The Marine Acid is found only in a ſtate 
of — 2 with alkalis, earths and ſome 
met 8. 


The Sparry i is found in fluor ſpars, lapis 
lazuli, chryſopraſium, and phoſphoric blende. 


The Succinaus, found only in amber. 


5 | The 


| 2 8 oo ad > 
The Phoſphoric has as yet been diſcovered 
only in foſſile bones, and in one ſpecies of 
lead ore. It probably owes its origin to the 
decompoſition of bones. 1 8 


The Molybdenous acid being very lately + 
known, has been found only in molybdena. 


The A/evical acid has been traced in. the 
. ores of other metallic ſubſtances, particularly 
of cobalt. | 


The Tungſten acid has hitherto been found 
only in the calcareous ſtone, called Tungſten. 
- A Hh: AB: 1hs; 
| Of Alkalis. „ 
Theſe are of two ſorts, fixed and volatile; the 
fixed are either of vegetable or mineral origin, 
which differ in a few properties, but it is to. 
be obſerved, that ſome vegetables afford alſo 
an alkali intirely ſimilar to that of mineral 
origin, particularly marine plants, or thoſe 
that grow near the. ſea; neither of them is 
ever found in a cauſtic ſtate, but all are com- 
bined at leaſt with the aerial acid. They 
then efferveſce with moſt other acids, turn 
infuſions of blue flowers of certain vegetables 
5 | . green, 
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green, eryſtaliſe with the three ancient mineral 
| e a. "+ 6 

The Vegetable Allan is ſeldom bound * 
the earth, except in wells in towns, as at 
Doway,' &c. 4 Mem. Scau. Etr. alſo in the 
argillaceous-allum ore of /a Tolſa, and united 
to the nitrous acid near the ſurface of the 
earth in Spain and the Eaft Indies, probably 
from the putrefaction of vegetables. 5 


The Mineral Alkali is not only found i in a 
ſtate of combination with the vitriolic and 
marine acids, but alſo very commonly with 
the aerial, with which it retains, not only 
the name, but many of the properties of a 
free alkali, as the aerial acid is eaſily ex- 
pelled. In this mild ſtate it is eaſily known 
by its eryſtalization, ſolubility in 2, 5 times 
its weight of water, in the temperature of 
Ho, effloreſcence by expoſure to the air, ef- 
ferveſcence with acids, and the properties of 
the different neutral Salts, reſulting from its 
union with the different acids, decompoſing 
e and ammoniacal Salts, &c. 


100 Parts of this alkali, when perfectiy 
pure and recently cryſtalized, contain ag- 
cording to Mr. Bergman, 20 of mere alkali, 
16 of aerial acid, and 64 of water; my de- 

h termination 


Salti. wo 
termination was ſomething different from 
this, but then the Salt had loſt ſome of its 
water by expoſure to the air. 46-93 


This alkali is found in Hungary in marſhy 
grounds of an argillaceous or marly nature, 
either mixed with earth, or cryſtalized and 
effloreſcing. In Egypt it is found at the 
bottom of lakes, dried up by the ſummer's 
heat. Alſo in the province of Suchena, 4 
days journey from Tripoli, where it is called 
Trona, 35 Mem. Stock, allo in Syria, Penſia, 
the Eaſt Indies, and China, where it is known 
under; the name of Aizen. It is frequently 
met with germinating on walls, and is by 
many called Aphronitron; alſo in many mi- 
neral waters. It is in its native ſtate fre- 
quently mixed with muriatic Earth, common 
falt, and marine Epſom, or marine ſelenite. 


Volatil Alkali, in a mild ftate, is eafily 
known by its ſmell, its volatility and its 
action on copper, the ſolutions of which, in 
the mineral acids, are turned blue by it. It 
is frequently found, though in ſmall quan- 
tity, in mould, marl, clay, ſhiſtus, and in 
ſome mineral waters according to Malouin. 
Mem. Par. 1746. Phil. Tranſ. 1767. 2 
Bergm. Erde Kugel. 304. It probably de- 
tives its origin in the mineral kingdom from 


N 2 | cho 
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the putrefaction or combuſtion of animal or 


vegetable ſubſtances. In a cauſtic ſtate it 
never occurs. | 


CHAP. II. 


Of Neutral Salt. 


' Theſe conſiſt of an acid, united either to 
an alkali, Earth, or metal, of each of which 
combinations we ſhall treat in their order. 


_ Sercigs I. 
Tartar Vitriolate. 


This is very ſeldom found native; Mr. 
Bowles ſays it is contained in ſome Earths in 
ney Bowles Spain, 68. 


It requires about 16 times its weight of 
water to diſſolve it in the temperature of 60, 
and only 5 of boiling water, it forms non 
deliqueſcent permanent cryſtals, decrepitates 
when heated, but loſes but little of its weight, 
3s of very difficult fuſion, precipitates the 
nitrous ſolutions of filver, lead, mercury, and 
chalk, is not rendered turbid by the addition 
of any alkali, but the acid of tartar dropped 
ine! its ſolution, forms a precipitate. 


100 Parts of tartar vitriolate, contain about 
31 of real acid, 63 ot alkali, and 6 of water. 


Glauber't 


es Ts Salts, 9 5 3 5 181 | 
Senctns I! 
5 Glauber's Salts, 
It is found native in ſome lakes in Siberia, 
in ſeveral mineral waters, and in the ſea, as 
ſome ſay; alſo in ſeveral parts of Dauphine 
and Lorraine in the Earth, and ſometimes. 
erminating on the ſurface. Monnet Minera- 
Bie, 439. 6617 en, on 


Its characters are the ſame as thoſe of tar= 
tar vitriolate, except that it requires but 3 
times its weight of water to difſolve it in the 
temperature of 60; its cryſtals moulder by 
expolure to the air, and by heat loſe half 
their weight. The acid of tartar cauſes no 
precipitation when inſtilled into its ſolutions. 


100 Parts of this Salt contain about I4 
of real acid, 22 of alkali, and 64 of water. 


Species III. 
Vitriolic Ammoniac. WE 
This is ſaid to have been found in the 
neighbourhood of volcanos, particularly of 
Mount Veſuvins, where, indeed, it might well 
have been expected; yet its exiſtence is ren- 
dered ſomewhat dubious, fince Mr, Bergman © 
could ſcarce-find any trace of it among the 
various ſpecimens of ſalts from Ve/uvms, 
N 3 | which 


* 3 
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which he examined, 3 Bergm: 236. and the 
reaſon probably is becauſe the vitriolic acid, 
diſengaged by the combuſtion of ſulphur, is 
in a phlogiſticated ſtate, and all its combina- 
tions in this ſtate are eaſily decompoſed by the 
marine acid which plentifully occurs in vol- 
canoes. It is alſo ſaid to be found in the mi- 
neral lakes of Tu/cany, 16 Roz, 363. which is 
much more probable, as the vitriolic acid 
when united to water eaſily parts with phlo- 
giſton, and recovers its ſuperiority over other 
acids: alſo on the ſurface of the Earth in 
the neighbourhood of Turin. | 


Vitriolic Ammoniac is eaſily known : for 
f quick lime or fixed alkali be thrown into 
its ſolution, the ſmell of the volatil alkali. is 
perceived ; and if this ſolution be poured 
into that of chalk or ponderous Earth in the 
nitrous acid, a precipitate will appear. 100 
parts of it contain about 42 of real acid, 40 
of volatil alkali, and 18 of water. 


Srxcixs IV. 


I have already mentioned this ſubſtance 
among the calcareous Earths. It is fre- 
3 found in mineral and common 
prings, and alſo in ſea water. Its taſte is 
2 8 5 7 neither 


ee eee = as 
neither bitter nor aſtringent, but earthy.” Its 
ſolution mixes uniformly with that of nitrous: 
or marine Selenite, but 1s precipitable 
fixed alkalis, mild or cauſtic, and alſo by the 
ſaccharine acid, but not by volatile cauſtic 
alkali, which diſtinguiſhes it from Ep/om 
and alum. 8 | 145 


 Srxcies VW. | 


Epſom. .. 
Many mineral waters contain this falt, 
e thoſe of Epſom, 1 20 Sedbitz,. 
and Seydchuts : it has alſo been found native, 
mixed with common falt and coaly matter 
germinating pn ſome free ſtones in coal 
mines. 8 Roz. 137. ein een 


This alt, in the temperature of 60, re- 
quires about its own weight of water to 
diſſolve it; its taſte is bitter; it effloreſces by 
expoſure to the air, when heated It loſes 
nearly J its weight by evaporation ; its ſolu- 
tion is rendered turbid by a mixture with that 
of nitrous or marine ſelenite, which diſtin- 
guiſhes it from ſolutions of ſelenite, but 
preſerves its limpidity when mixed with a 
ſolution of nitrous or marine Epſom ; its 
earth is precipitable by all alkalis in any 
ſtate, and alſo by lime. 


N 4 100 


* 
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-. 100 parts of it contain about 24 of real 
acid, 19 of earth, and 57 of water, 


 Sexcies VI. 
Aum. 

Alum requires about 15 times its weight 
of water to diſſolve it in the temperature of 
60. Its taſte is well known; it ſwells and 
bliſters when heated, and loſes nearly + its 
weight. It is precipitable by all alkalis, and 
even by magneſia, which diſtinguiſhes its 
baſis from that of Epſom : but the precipi- 
tate retains nearly 1 the weight of the acid 
with which it was originally united, and is in 

reality Embryon Alum ; but by digeſting it in 
volatile alkalis (for its baſis would unite to 
fixed alkalis) it may be perfectly purified. 
Its ſolution, like that of Epſom, renders 
Nitrous ſolutions of filver or chalk turbid, 
but mixes uniformly with thoſe of nitrous or 
marine alum, or of the vitriols of any metal: 

. - theſe properties diſtinguiſh it ſufficiently. 


* 


Il0o parts of it contain about 24 of acid, 
18 of earth, and 58 of water. 


3 This ſalt is found native in a few mineral 


* Margr, 2 Theile, 193. | 
— . | . in 


in the mineral lakes of Tuſcany, 16 Roz. 

362. alſo germinating on the ſurface of free 

ſtone or ſhiſtus in coal mines, or on lavas 

near volcanos, and on ſeveral rocks in the 

Archipelago, and in ſeveral parts of Hungary, 

Bohemia, and Swiſſerland, though ſeldom 

pure ; but far the greater part of it is faQi- 

tious, being extracted from various ores, the 
principal of which are the following: 


_ Spxcins VII. 


„ 


Hluminous Ores. 


1* Fulphurated Clay. This conſtitutes the 
pureſt of all aluminous ores, namely, that 
of La Tolfa near Civita Vecbia; it is White, 
compact, and of the hardneſs of indurated 
clay; hence called Petra Alumiaris, yet 
mealy and taſteleſs, Mr. Monnet firſt diſ- 
covered the real nature of this ore. Accord - 
ing to him 100 parts of it contain upwards 
of 40 of ſulphur, and 50 of clay, beſides 4 
{mall quantity of fixed vegetable alkali, and 
a very minute portion of iron. 13 Noz. 
Supplem. p. 338. With this Mr. Bergmon's 
analyſis nearly agrees; 100 parts of this ore 
containing, according to him, 43 of ſulphur, 
35 of argill, and 22 of ſilex. 3 Berg. 271. 
He alſo found the vegetable alkali and iron, 
but probably he did not ſeparate them, but 


* 
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. 
reckoned them among the argillaceous con- 


tents, which muſt alſo have contained a 
quantity of vitriolic acid. To make this 


ore produce alum, it is neceſſary that it ſhould 


firſt be torrefied to decompoſe the ſulphur, 


. whoſe acid then re- acts on the argill, and 


being moiſtened, or expoſed to the air, 
it ſoon ſwells, effloreſces, and forms alum. 
This ore was probably at firſt a clay, mixed 


with ſulphur, and hardened by volcanic fire, 


and derives its alkali from vegetables incine- 
rated by the volcano. Mr. Monnet found 
alſo a little magneſia in this ore. Mineralog. 
p. 160, The red colour of the alum pro- 


ceeds from iron in a particular ſtate. 3 Bergm. 


250. 


2. Pyritaceous Clay. This is found at 


Schwemfal in Saxony at the depth of 10 or 


12 feet; it is a black, hard, yet brittle ſub- 
ſtance, conſiſting of clay, pyrites and bitu- 
men; after it is dug it is left expoſed to the 
air for two years, by which means the pyrites 
are decompoſed, and alum formed, 3 7ars 
Von Metallurg. p. 293. The alum ores of 
Heſſe and Liege are alſo of this ſpecies, yet 
they are torrefied; a practice which Jar 


condemns, According to Monnet this ore 


contains alſo magneſia. Mneralog. p. 164. 


64 pounds of this ore yield from 5 to 


7 of alum. An carth of this ſpecies, of a 
1 fuoliated 


ow . Salts, % 9 in 1 Of 2 
foliated texture, is alſo found in Burgundy, 
and is by ſome called Ampelytes. 1 Om . 


de Dijon. p. 107. 


3* Shiftus Aluminaris, This differs from 
roof ſhiſtus in this, that it contains a variable. 


proportion of pyrites intimately mixed with 


it, and alſo Petrol. Bergm, Sciagr. and 1 gh 
Bergm. 292. Its colour is blue or black, 
but when the proportion of petrol is very ſmall, 


grey. When the proportion of pyrites is ſo 
large as to form a viſible maſs, the ore is 


commonly rejected as containing too much 


iron, though it, might be worked to ad- 
vantage, by adding a proportion of clay; a 


valuable improvement ſuggeſted by Mr. Berg- . 
man. When the proportion of petrol is con- 


ſiderable, it does not effloreſce by expoſure to 
the air, and therefore muſt be torrefied. to 
burn off the petrol, and extricate the. acid 
from the ſulphur of the pyrites; but when 
the proportion of petrol is ſmall, the pyri- 


tical part 18 decompoſed by long expoſure to 


the air and moiſture; and thus alum is 
formed, In Sweden, if 100 pounds of the 


ore yield 4 of alum, it is worth working ; 8 


but it generally yields more. The mine of 
Becket in Normandy, and thoſe of W; Cs in 
Yorkſhire, are of this ſpecies. 


4 Volcanic Aluminous Ore, + This is 


found at Solfatera near Naples, and elſe- 


wher e, 
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where, in the form of a white ſaline earth. 
In this ore alum is formed by the action of 
the phlogiſticated vitriolic acid on argillaceous 
lavas.— 100 parts of it contain, according 
to Mr. Bergman's analyſis, 88 of ſiliceous 
earth, 4 of argillaceous, and 8 of alum; but 
this proportion is variable, Before efflo- 
reſcence it is in a ſtony form. 


* 
7 


Fe. Bituminous Alum Ore. Shale. 2 Wat- 
fon, 314. This is a ſhiſtus impregnated with 
ſo much coaly matter or bitumen as to be in- 
flammable; it alſo contains ſulphur. 120 
of calcined ſhale afford 1 of alum; it 
found in Sweden, and among the coal 
mines at Whitehaven, and elſewhere, 8 Roz. 
14. 


Alum might alſo be extracted from many 
ſpecies of pyrites, but ſo contaminated with 
iron as ſcarce to quit coſt ; ſo alſo from cala- 
mine and pyritaceous wood. 


Native alum, mixed with vitriolic ammo- 
niac, is found cryſtalized on the borders of 
the mineral lakes of Tuſcany. 16 Roz. 3063, 
it is alſo found in a capillary form near the 
lake of St. Agnano, in the grotto | of St, 
Genen 3 7 * Stock, 


8 Srrcite VIIL, 
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Syzcrzs VIII. 
Voitriol of Iron. 


It is of a greeniſh colour when perfectly 
and recently cryſtalized, but effloreſces by 
expoſure to the air, and becomes yellowiſh : 
it requires 6 times its weight of water to diſ- 
ſolve it in the temperature of 60 its acid is 
known by this, that the ſolution of this ſalt 
mixes without turbidity with the ſolutions of 
other ſalts that contain the vitriolic acid, as 
Epſom, ſelenite, tartar vitriolate, &c. but 
renders the ſolutions of nitrous or marine 
ſelenite turbid; and its baſis, by the black 
colour which the ſolution of galls or vegeta- 
ble aſtringents immediately produce in its 
ſolution, = 


100 Parts of it recently cryſtalized contain 
20 of real acid, 25 of iron and 55 of water. 

It is frequently found native, either in 
coal mines, or in the cavities of pyritaceous 
mines, or adhering to the ſcaffolds in a ftalac- 
titical form. Alſo in ſmall round ſtones called 
Ink ſtones, of a white, red, grey, yellow or 
black colour, which are almoſt intirely ſolu- 
ble in water, and contain a portion of copper 
and zine. 2 Schlutter, 620. 2 Fars,' 265. 
Alſp ſometimes in ſhiſtus. But the greateſt 


part 
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part of that in uſe is prepared from the mar- 
tial pyrites or mundic. 


Martial Pyrites | is an iron ore containing 
from + to 7 of ſulphur, from + to £ of iron, 
the remainder argill and ſilex, the three firſt 
intimately combined with each other, and 
the iron in a ſemiphlogiſticated ſtate. Monnet 
'Baux Miner. 281. 2 Gerh. Beytr. 57. It 
ſtrikes fire with ſteel, and thence derives its 
name; it is generally of a yellow or grey 
colour, of a globular or cubic ſhape, inter- 
nally radiated and ſometimes lamellar, com- 


monly in- part ſoluble in nitrous acid with 


efferveſcence, and ſlowly in the vitriolic, with 


which it forms alum; it detonnates ſlightly 


with. nitre and is very infuſible: its ſpecific 
gravity 1s from 3,7 to 4,912. Some pyrites 
inſtead of argillaceous contain calcareous 
Earth, theſe are common in France, and in 
them the iron is in a dephlogiſticated ſtate, 
Monnet Mineral. 339. Pyrites are frequently 
found in a ſtatactical ſhape, and often form the 
matter of petri action: they are alſo found 
mixed and interſperſed through almoſt every 
— ſpecies of {tone except granite, Accord- 

ing to Mr. Monnet, thoſe of a filamentous 


or ſtriated texture contain leaſt ſulphur, thoſe 


of a lamellar, moſt; the laſt efloreſce diffi- 
cultly if at all, and are ſaid to contain from 


25 to 35 per cent of ſulphur, Ek 
* Vitriol 


Vitriol is formed in theſe ſtones by expo- 
ſing them a long time to the action of the 
air and moiſture, or by torrefaction in open 
air, and ſubſequent expoſition to its action, 
which operation in ſome cafes muſt be often 
repeated, according to the proportion of ſul- 
phur, and the nature of the Earth; the cal» . 
careous pyrites are thoſe in which it is moſt i 
eaſily formed, and they effloreſce the ſooneſt, | | 
good pyrites properly treated, yield about ? | 
of their weight of vitriol. „ 


Salts. _ 191 __ 
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Vitriol is alſo prepared from mineral waters | 
that hold copper in ſolution, which 1s preci- 7 | 
pitated by iron; this ſolution of iron is after- 
wards cryſtalized and always retains ſome cop- 
per. In Hungary it is prepared from pyrita- 
ceous ſhiſtus, and in many places from a ſpe- 
cies of calamine ; the vitriol of goſlaar com- 
monly contains a portion of zinc, as that of 
Hungary and Saxony does of copper; the 
Engliſh and French vitriols are purer, yet 
ſometimes contain a ſmall proportion of alum. 
Turf and peat are ſometimes impregnated 
with vitriol; other earths alſo often contain 
vitriol and alum.. Mon. Mineral. 460. This 
vitriol 1s ſometimes found of a white colour 
on the borders of the mineral lakes of 7Tu/cany. 
16 Roz, 363, | 


Srreixs IX. 
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L SPECIES IX. 450 


Vitriol of Copper. 


Its colour is blue, which degenerates into 
a mixture of blue and ruſty yellow after it 
has been long expoſed to the air; it requires 
about four times its weight of water to diſ- 
ſolve it in the temperature of 60. Its ſpecific 
gravity is about 2, 233 if a piece of clean po- 
liſhed iron be dipped into the ſolution of this 
ſalt, it will almoſt immediately be covered with 
a cupreous coat, this together with the deep blue 
colour arifing from mixing it with a volatile 
alkali, diſcovers its baſis, as its uniform mix- 
ture with other vitriolic ſalts does its acid. 


100 Parts ob vitriol of copper contain 30 of 
real acid, 27 of copper, and 43 of watere 
80 Parts of good iron precipitate 100 of cop- 
per, from a ſolution, that does not contain a 
notable exceſs of acid. „ 


This ſalt rarely occurs cryſtalized, but is 
often found naturally diſſolved in water, in 
Hungary, Sweden and Ireland: from this 
water blue vitriol is generally prepared. Mr. 
Cronfled ſays it is ſeldom free from iron and 
-Zinc ; it is alſo occaſionally extracted from 
ſulphurated copper ores after torrefaction. 


„ 193 
Schlutt. 638. According to Mr. Cronfted, 


the blue vitriol of Gaar contains a mixture 
of zinc. 


| Sprcirs X. 
Vitriol Zinc. 


Its colour is white, it requires little more 
than twice its weight of water to diſſolve it 
in the temperature of 60; its ſpecific gravity 
is about 2,000; it mixes uniformly with 
vitriolic neutral ſalts, but precipitates nitrous 
or marine ſelenites from their ſolutions, 
which aſcertains its acid principle; it is itſelf 
precipitated whitiſh by alkalis and earths, but 
not by iron, copper, or zinc, which ſuffici- 
ently indicates its baſis; if it contains any 
other metallic principle, this may be precipi- 
tated by adding more zine, except iron, 
which will of itſelf precipitate by expoſute to 

the air, or boiling in open air. 


100 parts of vitriol of zinc, contain 22 acid, 
20 of zinc, and 58 of water. 


This falt is ſometimes found native, mixed. 
with vitriol of iron, and in the form of white 
hairy cryſtals, 2 Linne von Gmelin, p. 316, or in a 
ſtalactitical form in the galleries of Mines in 
Hungary, Goflaar, &c. or as an effloreſcence on 
ores of zinc ; it is alſo found diflolved in mine- 
ral waters, and generally with ſome propor- 
tion of the vitriols of iron and copper, 2 Bergma 


318, 
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318, but that in common uſe is moſtly pre- 
pared at Go/laar from an ore which contains 
zinc, copper, and lead, mineralized by ſul- 
phur and a little iron; the copper ore is firſt 
ſeparated as much as poſſible, and the reſi- 
duum after torrefaction and diſtillation is 
thrown red hot into water and lixiviated. 
Schlutt, 639, 3 Jars, 320, it is never free 
from iron. 


The vitriols of copper, iron, and zinc, are 
according to Mr. Cronſted. frequently found 
mixed in the waters pumped out of mines, 
ſometimes all three are found cryſtalized in 
lumps of a yellow colour; the vitriol of Fahlun 
in Sweden, contains all three, Bergm. Sciagr. 


$ 82, 
SPECIES XI. 
Pitriol of Cobalt. 


It is difficultly ſoluble in water, and both 
it and its ſolution are red, which ſufficient! 
diſtinguiſhes its baſis; its acid is known by 
the ſame teſts as that of the former vitriols, 


It is ſaid to be found native in ſmall pieces, 
mixed with a greeniſh effloreſcence in cobalt 
mines, Born, Index, Foff. 51. 


| Halotrichium 


— 
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Halotrichium, Trichites, or tvative alum 
mixed with vitriol of cobalt, is found in a 
capillary form in mines of old, filver, and 
mercury, in Hungary and . 2 Lin. 
von. Gmelin 31 6. the phlogiſticated alkali, 
precipitates the cobalt which with borax 
gives an azure glaſs, 2 Bergm. 455. 


SPECIES XII. 
'Vitriol of Nickel. 


This is alſo difficultly ſoluble in water 
both it and its ſolution are of a green colour; 
it is found native effloreſceing on Kupfernickel 
and generally mixed with vitriol of iron; 1 1 
Mem, Sued. 213. Cronft. 5 123. Zine procipt- 
tates the nickel, but not the iron, 


 Spxerrd XII. 
Vitriol of Mangangſe. 


I do not know that this has been as yet 
found ; as its colour and alſo that of its pre- 
cipitate by fixed alkalis, is white, it may be 
confounded with vitriol of zinc; but the pre- 
cipitate of the vitriol of manganeſe ſoon grows 
black by expoſure to the air, eſpecially if 
heated, and is then inſoluble in the dephlo- 
giſticated nitrous acid, unleſs ſugar be added, 
Properties which the W of zinc does 


not poſleſs, 
; O 2 Speis XV. 


ol 
: [5 
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sere l ES XIV. 
 Vitriols of Silver, Mercury and Lead. 


Theſe I ſhall treat of among the ores of 


SPEC IES XV. 
Nitre, or Priſmatic Nitre. 


Nitre requires about 7 times its weight of 
water to diſſolve it in the temperature of 60: 
its ſpecific gravity is 1,92, vegetable alkalis 

do not render its ſolution turbid, but the acid 
of tartar does; it deflagrates with burning 
coals, or on a red hot iron, and mixed with 
marine acid it makes aqua reg ia. 


100 Parts of nitre contain about 30 acid, 
63 vegetable alkali, and 7 of water. 


It is ſaid to be found formed by nature in 
certain clays in the Eaſt Indies, China, 
Spam,* and in Siberia, in the cavities of rocks, f 
alſo on the ſurface of maſſes of chalk, in the 
neighbourhood of Rocheguyon, and in ſome 
wells in great towns, as London and Berlin 
but more frequently in old mortar, \ fome- 


"4 7 ane, 31 7 — 4 Goin, 79, 78, Suenſk, 2 
1772. 2 Quart, il, tranſ. 1 209. acq. 
Dict. Niire. $ 1 Wats, 293. 88 


times 
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times it ſhoots on the ſurface of damp walls, 
and is then called /alpetere de houſſage. Mon. 
Mineral, 446, but Mr. Lavoiſier has ſhewn that 
old mortar often contains only nitrous ſelenite, 
vrhich is converted into true nitre by mixture 
with aſhes, though thoſe aſhes contain a large 
proportion of tartar vitriolate and glauber's 
ſalt, becauſe theſe ſalts decompoſe the calca- 
reous ſelenite, and form nitre by the way of 
double decompoſition, Mem. Par. 1777. 


SpECIEs XVI. 
Cubic Mitre. 


This falt requires but 3 times its weight of 
water to diſſolve it, at the temperature of 60; 
its ſpecific gravity is about 1,87; vegetable 
fixed alkali decompoſes it without forming a 
viſible precipitate in its ſolution, neither does 
the tartarous acid precipitate any thing from 
it; with vitriolic acid (the nitrous being ex- 
pelled) it forms glauber's ſalt; it deflagrates 
like priſmatic nitre, and alſo forms aqua regia, 
in the ſame circumſtances. _ 2 


100 Parts of cubic nitre contain about 29 
of real acid, 50 of mineral alkali, and 21 of 
water. 


According to Mr. Bowles, it is found 
native in j-in. 
O 3 Sercies XVII. 
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Species XVII. 
Nitrous Ammoniac. 


It generally deliqueſces; when mixed with 
a fixed alkali, the volatile betrays itſelf by its 
ſmell; it deflagrates when the containing 
veſſel is heated nearly red; with ſpirit of ſalt 

it makes aqua regia, 


100 Parts of it contain 46 of nitrous acid, 


40 of volatile alkali, and 14 of water, as I 
believe. | 


It is frequently found in the mother liquor 
of nitre, Linne von Gmelin, 332, Weber 
Abband, von den Salpetre, 17. 


ae XVIII. 
Nitrous Selenite. 


This alſo deliqueſces, its taſte is bitter, 
fixed alkalis decompoſe it, and form cubic 
or priſmatic nitre, but cauſtic volatile alkali 
cannot decompoſe it, it does not deflagrate, 
yet paper moiſtened with a ſaturate ſolution 
of it, crackles on burning, it loſes its acid in 
a ftrong red heat, its ſolution will not trouble 
that of ſilver in the nitrous acid; vitriolic 
acid will precipitate its baſis, as will the acid 
of ſugar, 


100 


Salts. : 199 
100 parts of it contain, when well dried, 
about 33 of acid, 32 of calcareous earth, and 
35 of water. 


It exiſts in old mortar, and the mother 
liquor of nitres alſo in chalk rocks near 
Rocheguyon, Macquer's Dict. Nitre. 


SPECIES XIX. 
Nitrous Epſom 


Deliqueſces, does not deflagrate, does not 
render the nitrous ſolution of filver turbid, 
is precipitated by cauſtic volatil alkali, and 
alſo by the acid of ſugar, but the precipita- 
tion is ſcarce apparent, unleſs ſpirit of wine 
or evaporation be applied. If nitrous ſele- 
nite and nitrous Epſom be mixed, and both ſo- 
lutions be ſaturated, a precipitate will alſo ap- 
pear ; neither vitriolic acid nor mild magneſia 
occaſion any turbidity in its ſolution, 


| 100 parts of it contain about 36 of real 
acid, 27 of magneſia, and 37 of water. 


It exiſts in old mortar, and is found in the 
mother liquor of nitre. 


O 4 Sekelks XX. 


200 Elements of Mineralogy. 
Speis XX. 
Salt of Syluius 


equires about 3 times its weiglit of water 
to a olve it; its ſpecific gravity is 1,836; 
diffolved in nitrous acid it makes aqua regia ; 
it forms a cloud in the nitrous ſolution of 
filver ; fixed alkali precipitate nothing from 
its ſolution, nor does a mixture of marine 


ſelentine, but the acid of tartar cauſes a pre- 
cipitate. 


100 parts of it contain about 30 of real 
acid, 63 of * alkali, and 7 of water. 


It is found in ſome boggs in Picardy, and 
ſome mineral waters in Normandy, Monnet 


Hyarolog. 263. 


SPECIES XXI. 

Common Salt 
Requires about 2,5 its weight of water to 
diſſolve it in the temperature of 60 ; its ſpe» 


cific gravity is 2,12 ; the acid of tartar pre- 
cipitates nothing from it; in other reſpects i it 


g agrees with the above. 


100 parts of it contain 33 real acid, 50 


| of mineral alkali, and 17 of water, ; 
t 
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It is not only found in the ſea, ſalt lakes, 

and many ſalt ſprings in the proportion of 

even 36 per cent, but alſo in large maſſes 

under the earth in many countries, as Poland, 
England, Tyrole, &c. alſo in coal and beds of 

gypſum. Borr's Index, Its colour is either 


grey, red, blue, yellow or black. Croyfed 
8 129. Born. 


— 


SECTION XXII. 
Sal Ammoniac 


Requires about 3,5 times its weight of 
water to diſſolve it in the temperature of 603 
its ſpecific gravity about 1,42 5 it makes 
aqua regia when mixed with nitrous acid 5 


it diſſolves copper 5 it wholly N 
when laid on a hot iron. 11 : 


100 parts of it contain 52 of real acid, 40 
of volatil alkali, and 8 of water, 


It is found native and of different colours, 
grey, black, green, red, in the neighbour- 
hood of volcanos, and in the mineral lakes 
of Tuſcany. 16 Roz. 362. Allo in ſome 
mountains of Tartary and Thibet. 2 Linns 
von Gmelin. 335. and in the caverns or grottos 
of Pouzzoh, Mem. Sued. 243. allo in various 
clays, though in ſmall quantity. Bid. 

Srrers XXIII. 
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SpEcIEs XXIII. 
Marine Baroſelenite. 


This conſiſts of marine acid united to 
barytes; it is ſaid to have been found in 
ſome mineral waters in Sweden. Bergm. 
Sciagr. F. 58. It is known by its eaſy preci- 
pitability by the vitriolic acid, and the great 
inſolubility and weight of the reſulting com- 
pound, 1 | 


Sr reis XXIV. 


Marine Selenite 


Deliqueſces; its baſis is alſo precipitable 
by the vitriolic acid, and its ſolution renders 
that of filver in the nitrous acid turbid, at 
the ſame time that it makes no change in that 
of nitrous ſelenite ; it obſtinately retains its 
acid in a red heat. ; 


100 parts of it contain, when well dried, 
about 42 of acid, 38 of earth, and 20 of 
water, | | 


It is frequently found in mineral waters, 
Monnet, 4.57, and ſometimes in ſea water, 
Con. F. 128. Mon. Hydro), p. 206, 294, 
but not always, 1 Bergm, 192, probably only 
where the bottom of the ſea is W 

0 


alſo in the ſalt works at Salſburgb. Born. 
Index 52. ; 


Sprcigs XXV. 
Marine Epſom 


Alſo deliqueſces; its ſolution does not 
trouble that of nitrous or marine ſelenite, 
but it cauſes a cloud in the nitrous ſolution of 
ſilver; vitriolic acid makes no viſible preci- 
pitate in its ſolution ; but all alkalis, even 
the cauſtic volatil alkali, precipitate its baſis 
it loſes its acid in a red heat. 


It is found in the ſea in greater plenty than 
any other ſalt, exept ſea ſalt. 1 Bergm. 
192, I 


85 ECIES RRVI, 
Marine Alum. 


This ſalt has not yet been found; if it 
exiſts, it may be known by its deliqueſcence 
and precipitability by magneſia, pure or 
mild ; the mild ſhould preferably be uſed, as 
it is moſt ſoluble, 


Species XXVII. 
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Srrcliks XXVII. 
Marine Salt of Copper. 


This has been found in Saxony in the mine 
of Johngeorgenſtadt; it is of a greeniſh co- 
lour and foliated texture, moderately hard, 
and ſometimes tranſparent and cryſtalized; it 
has been taken for a ſort of mica, but Mr. 
Bergman found it to conſiſt of copper and 
marine acid, with a little argillaceous earth, 
2 Bergm. 431. Another ſpecimen of a purer 
ſort, and bluiſh green colour, was alſo depofit- 
ed in the muſeum of Up/al. Ibid. 


SPECIES XXVIIE. 
Marine Salt of Manganeſe, 


Mr. Hielm is the only perſon who has as 
yet found this ſalt; he difcovered it in ſome 
mineral waters in Sweden; it is precipitated 
of a whitiſh yellow colour by the Peuſian 
alkali, and of a browniſh yellow by the mi- 
neral alkali; it does not cryſtalize in any 
diſtin form, but attracts the moiſture of 
the air ; to obtain it free from iron, it ſhould 
be precipitated by the mineral alkali, re- 
diſſolved in nitrous acid, then calcined until 
this acid is expelled, and the reſiduum treated 
| with 
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with Aiſtilled vinegar, which will then take 
up only the manganeſe. 


grncint XXIX. 


Marine Salt of Mercury. 
See mercurial ores, Species III. ; 


SyECIES XXX. 


Borax. 


In the ſtate in which it is naturally sl 
requires about 18 times its weight of water 
to diſſolve it in the temperature of 60; its ſpe- 
cific gravity is about 1,74 ; it does not ef- 
ferveſce with the mineral acids, except th 
be heated, and then but lightly ; - when 
heated, it ſwells and loſes + of its weight, 
and in a ſtronger heat runs into a glaſs,which 
is rediſſoluble in water. 


If to a ſaturate ſolution of borax, oil of 
vitriol be added until it becomes ſenſibly acid, 
the ſedative ſalt will ſeparate from the borax, 
and ſwim on the ſurface in the form of white 


ſcales, the filtered liquor will-on evaporation. | 
yield Glauber's ſalt. 


— 


100 parts of purified borax contain 34 of 
real ſedative acid, 17 of mineral alkali, and 4 
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of water, but of the mineral alkali only about 
5 parts are really ſaturated, the reſt is unſa - 


turated ; and hence in many caſes borax acts 
as an alkali. 


Borax comes to Europe from the EAI 
Indies in a very impure ſtate in the form of 
large, flat .hexangular or irregular cryſtals, 
of a dull white or greeniſh colour, greaſy to 
the touch, or in ſmall cryſtals, as it were ce- 
mented together by a rancid, yellowiſh, oily 
ſubſtance, intermixed with marl, gravel, and 
other impurities. In this ſtate it is called 

brute borax, chryſocolla or tincal. 


It is purified by ſolution, filtration and 
eryſtaliſation; and the cryſtals thus obtained 
are calcined to free them till further from 
greaſineſs, and then diſſolved, filtered, and 
cryſtalized a 2d time; ſometimes more mi- 
neral alkali is added, as it is ſaid that tincal 
contains an exceſs of ſedative ſalt. 


It has been long thought that borax was a 
factitious ſubſtance, but it is now beyond all 
doubt that it is a natural production, fince 
Mr. Grill Abrahamſon ſent ſome to Sweden in 
the year 1772 in a eryſtaline form as dug out 
of the earth in the kingdom of Thebet, where 
it is called pounxa, my poun and houi poun 5 
as borax is purified alſo in the Eaſt Indies, Mr. 

| | | Engeſtrom 
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Engeſtrom ſuſpects that the tincal is only the 
reſiduum of the mother liquor of borax eva- 
porated to dryneſs, and that the greaſineſs 
ariſes from its being mixed with butter milk 
to prevent its effloreſcence. It is ſaid to 
have been found in Saxony in ſome coal pits. 
Gerh, Beytr. 144. „„ 


PART 
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PART. III. 
Inflammables. 


NDER this head 1 do not compriſe al! 
minerals that may be inflamed if expoſed 
to a ſtrong heat, for otherwiſe ſeveral ſulphu- 
reous metallic ores, pyrites, and even ſome 
metallic ſubſtances, diamonds and plumbago, 
ſhould be arranged under this claſs, which 
would occaſion that confuſion which is meant 
to be avoided by ſyſtematic claflification, but 
merely thoſe ſubſtances, which in fact are in- 
flammable, and do not come under the denomi- 
nation of Earths, Salts, or metallic ores, and 
have general characters perfectly diſtinct 


from them. Of theſe ſome are fluid, ſome 


liquid, and ſome ſolid ; the ſpecific gravity 
of the latter never exceeds 2,5, and the former 
are the lighteſt of all bodies. The French 
beſtow the name of Bitumen upon all liquid 
and ſolid mineral inflammables, except ſul- 
hur ; the Germans by that name denote only 
the ſolid. Theſe are all, except coal, elec- 
tries, per /e, and inſoluble in water and ſpirit 
of wine, but ſoluble in ſome ſpecies of oil. 
Mr. Bergman ſays he poſſeſſes a concrete 
rape-ſeed oil, which is hard and pellucid like 
copal, and inſoluble in water and ſpirit of 
wine. 2 Erde. Beſchr. 267. 1 
| SPECIES I, 


SPECIES I. 
Inflamnmable Air, Fire Damp. 


This is eaſily known by its property F 
inflaming, when mixed with twice or thrice it 
bulk of common atmoſpheric' air, When 
pure, it explodes all at once, but when mixed 
or combined with fixed air, it burns with a 
blue lambent flame. It frequently occurs 
in coal-pits and mines, ang often on the ſur- 
face of ſprings in Perſia, Italy, and France, 
and ſeems to be nothing more than the ex- 


| halation of petrol. 
SPECIES H. | 
: Hepatic Air. 


This air ſeems to conſiſt of ſulphur, held 
in ſolution in vitriolic or marine air; it is in- 
flammable when mixed with 4 of its bulk of 
common air. Water will take up about + 
its bulk of this air, and when ſaturated with it 
will turn filver black, but if ſtrong dephlogiſti- 
cated nitrous acid be dropped into this water, 
the ſulphur will be precipitated, | 


100 Cubic inches of this air, when united 
to water, may hold 8 grains of ſulphur in 
by ſolution, 
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ſolution, in the temperature of 60, and more 
if hotter, Pure air alſo decompoſes hepa- 
tic air. 8 


It is found in many mineral waters, and 
particularly in the hot baths of Aix la Chapelle. 
he cauſe and manner of their containing 

ſulphur, which was long a problem, has at 

laſt been happily explained by Mr. Bergman. 

It plentifully occurs in the neighbourhood of 

volcanos, and in ſeveral mines. 


SPECIES Ul. 
Naplitba. 


A fine thin fragrant colourleſs oil, which 
iſſues out of white, yellow, or black clays in 
Perſia and Media, is known by this name. 

It burns with a bluiſh yellow flame, and is as 

inflammable as zther, and like it, extracts 

gold from Aqua Regia. It is not decompo- 

d by diſtillation, and yet if long expoſed to 
the air, it changes colour, thickens, and de- 
generates into petrol. Its fmell is very dif- 
ferent from that of vegetable oils ; it diſſolves 
reſins and balſams, but not gum reſins, nor 
elaſtic gum. It diſſolves the eſſential dils of 
thyme and lavender, but is inſoluble in ſpirit 

of wine andzther, Its ſpecific gravity is 0,708, 


' "Spgc1E88 


mammablis. At 
Species IVW. 
Petrol, Bergoel, Steinoel. 


Doctor Prigſtley has ſhewn in the za vo- 
lume of his Obſervations and Experiments 
on Air, that eſſential oils, long expoſed to the 
_ atmoſphere, abſorb not only the pure part, 
but alſo the phlogiſticated part of it. An 
abſorption, Which muſt, in time, produce 
conſiderable changes in them; by a proceſs 
of this ſort, naptha is converted into petrol, 
which is an oil of various degrees of denſity, 
according to the time during which it has 
been expoſed. to the atmoſphere ; its colour 
is reddiſh, or yellow, brown, greeniſh, or 
blackiſh, it is found trickling from rocks, or 
iſſuing from the earth in the Dutchy of Mo- 
dena, and in various parts of France, Swyſ- 
ſerland, Germany, and Scotland, as well as in 
Aſia. Alſo on the ſurface of the water of 
different fountains, or mixed with: earth and 
ſand, from which it 1s ſeparated by infuſion 
in water; the thinneſt ſort poſſeſſes the pro- 
perties of naphtha, though in a lefler degree, 
It is rendered finer by diſtillation with water, 
and leaves a reſinous reſiduum, and if diſ- 
tilled with a volatil alkali, the alkali ac- 
quires the properties of ſuccinated ammoniac, 
and hence contains the acid of amber. Some 
ſorts of it, according to Monet, are _— 

| P 2 / of . 
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of the denfity of nut oil. It is inſoluble in 
ſpirit of wine. 


SpE-ciEs V. 


Barbadoes tar, Erdepech, Bergibeer, Kedria- 
| terreſtris, Maltha. 58 

Petrol long expoſed to the air, forms this 
ſubſtance. It is of a viſcid conſiſtence, 
of à brown, black, or reddiſh black co- 
lour, ſometimes inodorous, but generally 
of a more or leſs diſagreeable ſmell, par- 
ticularly when burned. It eaſily melts, 
and burns with much ſmoke and foot, and 
leaves either aſhes or a ſlag, proceeding 
From heterogeneities contained in it. Spirit of 
wine cannot diſſolve it. It contains a portion 
of the ſuccinous acid, for with mineral al- 
kali it gives a bitter ſalt, more difficultly ſo- 
luble than common ſalt, and which treated 


with charcoal, will not afford ſulphur. Mem. 
Berlin, 1758. 


It is found in Perſia, in the neighbourhood 
of Petrol, in ſtrata of gypſum and lime- 
ſtone, or floating on water, alſo in Siberia, 
Germany, Switzerland, and in coal-pits, alſo in 
America. | 


SPECIES 
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Serciks VI. | 


Aſphaltum, Iudenpech, Berghartz, Stempech, 
Erhartete Bergtheer. IL 

This is a ſmooth, hard, brittle, inodorous 
black or brown ſubſtance; it breaks with a 
ſmooth ſhining ſurface, melts eafily when 
heated, and when pure, burns without lea- 
ving any aſhes, but if impure, leaves aſhes 
or a flag. According to Mr. Monnet, it 
contains ſulphur, or at leaſt the vitriolic acid, 
which ſeems confirmed by the experiments 
of Meſſrs. Gerhard and Thory,f it is ſlightly 
2 partially acted on by Alcohol and 
Ether. | f 


It is found on the ſhores of the Red Sea, 
alſo in Sweden, Germany, and F rance. | 


Speis VII. N 
Mineral tallow, Mumia, Beleſſoon. 


This was found in the ſea on the coaſts of 
Finland, in the year 1736; it is perfectly 
white, and of the n of tallow, but 
more brittle, though as greaſy. Its ſpecifie 
gravity is 0,770, whereas, that of tallow is 
0,969 ; it burns with a blue flame, and a ſmell 
of greaſe, leaving a black viſcid matter, which 
is more difficultly conſumed, it is foluble in 
ſpirit of wine only when tartariſed, and even 


, Beytrage. + 6 Orell Chemiſche Journal, p. 67. 
* then 
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then leaves an inſoluble reſiduum, but ex- 
preſſed oils diſſolve it when boiling. It is 
alſo found in ſome rocky parts of Perjia, 
but ſeems mixed with petrol, and is there 
called Schebennaad, Thenpen, Kodreti* Mr. 
Herman, a phyſician of Stra/burgh, mentions 

a ſpring in the neighbourhood of that city, 
which contains a ſubſtance of this ſort diffuſed 
through it, which ſeparates on ebullition, 
and may then be collected. 3 Roz. 346. 


__ _"Spxcies VIII. 

Jet, Gagates, Lapis Obſidianus. 

Jet is much harder than aſphaltum, always 
black, ſuſceptible of a good poliſh and glaſſy 
in its fracture, which is conchoidal; it is 
highly electrical; its ſpecific gravity is 1,744; 
it melts in a moderately ſtrong heat with a 
diſagreable ſmell, when burnt it leaves a gr 
earthy ochrous reſiduum; it is inſoluble in 
ſpirit of wine. | 34 


It is found in England, Scotland, France, 
Ttaly, Germany, &c. 


SpeECIEs IX. 
Pitt or Stone Coal, Lithanthrax. 
Coal is a black, ſolid, compact, brittle, in- 
flammable ſubſtance, of a moderate hardneſs, 
; * Mem. Sued, 87. 2 Lin. von Gmel, 389. 2 Gerh, Biytr, 211, 
"In | laminated 


* 
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laminated texture, more or leſs ſhining, but 
rarely ſuſceptible of a good poliſh, does not 
melt when heated, and always leaves ſome 
aſhes; it ſeems to conſiſt of petrol or aſphal- 
tum intimately mixed with a ſmall proportion 
of, Earth, moſtly ' argillaceous, ſeldom calcas 
reous, and often with pyrites; according to 
Mr. Gerhard, ſpirit of wine extracts a red 
colour from it, cauſtic fixed alkali attacks 
the bituminous part, and fat oils a& on and 
form a varniſh, at leaſt with ſome ſorts of it: 
a fixed alkali has never been found in it, nor 
any ſulphur, except it contained pyrites. 
Four. varieties of it deſerve to be diſtinctly 
conſidered: none of them are electrics per ic. 


I. and II. VARIETY, | 
Cannel Coal, and Killkenny Coal.. 


Cannel coal is of a dull black colour, 
breaks eaſily in any direction, and in its 
fracture preſents a ſmooth conchoidal ſurface, 
if broken tranſverſly ; this ſort contains moſt 
petrol and in a leſs denſe ſtate; hence it 
burns with a bright lively flame: its ſpecific 
gravity is about 1,27; Ail{tenny coal con- 
tains the largeſt proportion of denſe petrol 
or aſphaltum: and hence burns with leſs 
flame and ſmoke, and more flowly though 
intenſely, the quantity of Earth in this coal 
does not exceed g of its weight: its ſpecifig 
| P 4 gravity .. 
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gravity: is about 1,4, it is n mixed 
1. pyrites. 


III. Vazizry. 


| Coll contatnng a moderate proportion of Petrol 
and Bitumen. 


| Tie burns with 0 7 or leſs flame accord- 
ing to the proportion of petrol: in its fracture, 
it preſents a rougher ſurface than Cannel coal: 
its ſpecific gravity is from 1,3 to 1,37; the 
beſt coal is of this ſort, by diſtillation it 
affords firſt fixed air, then an acid liquor, 
afterwards inflammable air, and a light oil 
of the nature of petrol, then a volatil alkali, 
and laſtly a denſe pitchy oil; the reſiduum is 
nearly 4 of the whole, and being flowly 
burnt, affords 13 per cent. of aſhes, which is 
moſtly argillaceous Earth, of which +2 or 
| uae is magnetic. Mem, Stock, 178 I, 


700 Parts of this coal contain about 1 7 of 
Earth, of which 4 are martial; hence we ſee 
that coal does not conſiſt of a ſhiſtus pene- 
trated with petrol, as many have thought, 
for then a large proportion of ſilex, mag- 
neſia, and calcareous earth ſhould ” n 

in it. 


IV. VARIRT r. 


ne, any 
IV. Vazizrr. E 
| Sulphureous Coal. 


This conſiſis of the former mixed with "wi 

. notable proportion of pyrites : hence it is apt 
to moulder and break when expoſed to the 
air, and contains yellow ſpots that look like 
metal; it burns with a ſulphureous ſmell, and 
lexves' red aſhes, or a lag; water acts upon 
it after it has mouldered: its ſpecific gravy 
15 1, 5, or more. 


Beſides theſe varieties, ſhiſtus, micaceous 
ſhiſtus, and gneiſs are frequently found ia 
the neighbourhood of coal-mines ſo penetrated 
with petrol or bitumen as to conſtitute an 
inferior ſpecies of coal, but the bitumen being 
burnt, they preſerve their form, and in ſome 
meaſure their hardneſs ; I have alſo ſeen g 
ſlates ſo ſoft as to be ſcraped with the nail, 


and which were greaſy to the touch, that 
burned like coal. 


All the different ſpecies of coal ariſe from 
a mixture of the varieties Here enumerated. 


Note. That wherever coals exiſt, lates are 
found near them, and falt or mineral ſprings 
often in their neighbourhood, 


SyECIES X, 


218 Elements of Mineralogy. 


SPECIES X. 
Bovey Coal, Taub Noble. Xylanthrax, 


This is of a brown, or browniſh black co- 
lour, and lamellar texture, the laminæ are fre- 
quently flexible when firſt dug, though gene- 
rally they harden when expoſed to the air; 
it conſiſts of wood penetrated with petrol or 
bitumen, and frequently contains pyrites, 
alum, and vitriol; its aſhes afford a ſmall 
quantity of fixed alkali, according to the 
German chymiſts; * but according to Mr. 
Mills they contain none; F by diſtillation it 
yields an ill ſmelling liquor, mixed with 
volatil alkali and oil, part of which is ſoluble 
in ſpirit of wine, and part inſoluble being of 
a mineral nature, | | | 


It is found in England, France, Italy, Swiſ- 
ſerlaud, Germany, Iceland, Oc. 


SPECIES XI. 
Peat Geant hrax. 


There are two ſorts of inflammable ſub- 
ſtances known by this name; the firſt and 
principal is of a brown, yellowiſh brown, 
or black colour, found in moory grounds, 


| and 
erb. Bqtr. 271. + Phil, Trani. 1760, 
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and when freſh of a viſcid conſiſtence, but 
hardens by expoſure to the air; it conſiſts of 
clay, mixed with calcareous earth and py- 
rites, and ſometimes contains common ſalt; 
while ſoft it is formed into oblong pieces, 
and the pyritaceous and ſtony matters are ſepa- 
rated; when diſtilled it affords water, acid, 
oil and volatil alkali, and its aſhes contain a 
ſmall proportion of fixed alkali; they are 
either white or red according as it contains 
more or leſs ochre or pyrites. 2 Ed. Eſſays, 
244. 2 Gerh. Beytr. 265. It is found in 
Scotland, Holland, and Germany, Another 
ſort is found near Newbury in Berkſhire ; it 
contains but little earth, but conſiſts chiefly 
of wood branches, twiggs, roots of trees, 
with leaves, graſs, ſtraw and weeds. wks. X 


Trans. 1757. p. 110, 


e XII. 


Turf, 


This conſiſts of mould interwoven with the 
roots of vegetables; when theſe roots are of 
the bulbous Kind, or in large proportion, 
they form the looſer and worſt kind of turf; 
but when mixed with a conſiderable propor- 
tion of peat, they form what is called fone 
turf; it at firſt hardens, but at laſt crumbleg 
by long expoſure to the air, 


Speis XIII. 
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Sercirs XIII. 


f dnber Bernſtein, Agtſtein, Succinum,” Ele 
trum, Carabe, 


ary is a hard, brittle, taſteleſs ſub» 
ſtande, ſometimes perfectly tranſparent, but 
moſtly ſemi-tranſparent or opake, and of a 
gloſly ſurface; it is found of all colours, but 
chiefly, yellow or orange, and often con- 
tains leaves or inſets; its ſpecific gravity is 
from 1,065 to 1,100 ; its frafture is even, 
ſmooth and gloſly ; it is capable of a fine 
poliſh, and becomes electric by friction; 
when rubbed or heated, it gives a peculiar 
agreeable ſmell, particularly when it melts, 
that is, at 540 of Fahrenheit, but it then 
loſes its tranſparency ; projected on burning 
coals, it burns with a whitiſh flame, and a 
whitiſh yellow ſmoke, but gives very little 
ſoot, and leaves browniſh aſhes; it is in- 
ſoluble in water and ſpirit of wine, though 
this latter when highly rectified extracts a 
reddiſh colour from it, but it is ſoluble in 
the vitriolic acid, which then acquires a red - 
diſh purple colour, and is precipitable from 1 it 
by water ; no other acid diſſolves it; nor is it 

ſoluble . alkalis, nor in eſſential oils, 
nor in expreſſed, without ſome decompo- 
ſition, and long digeſtion ; but balſams dif- 
ſolve it readily ; 75 gr. of it alkaliſe 100 of 
nitre, 
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nitre, and therefore ioo gr. of it contain nearly 
go of phlogiſton ; by diſtillation it affords a 
ſmall quantity of water, an oil of the nature 


of petrol, and a peculiar acid called the ſuc» 
cinous acid. Stockar, p. 1, 11, 17, &c. Ac- 


cording to Baumer Reg. Men. 22. 100 gr. of 
amber afford about 72 of petrol, and 4,5'of 


falt, that is, ſuccinous acid; the remainder 
was fixed, or water. | | 


It is found in maſſes of different ſizes in 
ſeveral pits in Germany, particularly in 
Pruſſia, but the beſt ſort is that which is 
taken out of, or caſt on ſhore by the ſea. Ac» 
cording to Mr. Scheele amber yields by diſtil- 
lation an aqueous acid, which poſſeſſes all the 


properties of vinegar ; if ſo, it is probably of 


vegetable origin, Scheff. Forleſ. F. 68. 1 


Anmer k. | 
Ambergris, Ambra. 


This is a grey, brown, yellowiſh, black or 
' brown ſubſtance, of the conſiſtence of wax, 
and an agreeable ſmell, lighter than water, 
and eaſily inflammable, caſt up by the ſea on 
the coaſts of Madagaſcar, Coromandel, &c. but 
as Dr. Swediar has lately proved it to be of 
animal origin, I ſhall take no further notice 


- 
7 
* 6 
Copal. 
— * . 
* 
7 
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* 
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Mr. Lehman and many others rank this 
alſo amon minerals; but Mr. Bloch, in a 
till later diſſertation, has ſatisfactorily proved 
that it belongs to the vegetable kingdom. 2 
Beſchaft. Berl. Geſellſch. p. 91. 


SPECIES XIV. 
Sulphur, Brimſtone. 


Sulphur i is a taſteleſs, hard, brittle, die 
electrie ſubſtance, of a yellow or greeniſh 
yellow colour, whoſe ſpecific gravity is from 
21,9 to 2,35. According to Mr. Bergman it 
gently evaporates at 170, melts at 185, and 
flames at 302 of Fabrenbeit. 3 Bergm. 242. 
It burns with a blue flame, and a diſagreeable 
ſuffocating ſmell ; in cloſe veſſels it ſublimes 
without decompolition, or only a decompoſi- 
tion proportionable to the quantity of air they 
contain; when melted it becomes red, but 
recovers its colour on cooling. 


It is inſoluble in water, though by long 
trituration it is ſaid: water will take up ſome 
of it, but I believe it is rather diffuſed thro? 
than diſſolved in it; neither can ſpirit of 
wine unite to it, except when both are in a 
vaporous ſtate, and then 72 parts of ſpirit of 

wine 
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wine take up 1 of ſulphur; it is ſoluble in 
hot oils, and alſo in fixed alkalis both in the 
dry and liquid way; it is decompoſed -by 
boiling in concentrated nitrous acid, partl 
decompoſed and partly diffolved by the vitrio- 
lic, and dephlogiſticated marine acid; it con- 
ſiſts of vitriolic acid and phlogiſton united 
nearly in the proportion of 3 to 2; for too 
gr. of ſulphur contain about 60 of acid, and 
40 of phlogiſton. Rs 


It is found native either in ſolid pieces of 
indeterminate ſhape, running in veins thro” 
rocks, or in ſmall lumps in gypſums and 
lime-ſtones, and in conſiderable quantity in 
ſolfatera and the neighbourhood of volcanos, 
or cryſtalized in pale, tranſparent or ſemi- 
tranſparent, octagonal or rhomboidal cryſ- 
tals, in the cavities of quartz, and particu» 
larly in the matrixes of ores, or in the form 
of ſmall needles over hot ſprings, or near 
volcanos, and ſometimes in old privies. 


2. United with clay, as in the alumi- 
nous ore of Ja Tolfa, and alſo at Tarnowntz in 

Silefia. The former has been already de- 
ſcribed, the latter is a light grey earth, which 

when dry burſts in water like marl, poſſeſſes 
a ſtrong peculiar ſmell like camphor. If it 
be diſtilled, ſome ſulphur ſublimes. 


100 


# 
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100 gr. of this earth afford 8 of ſulphur, 


beſides gypſum, and a ſmall quantity of iron. 
Mem. Berl. 1757. 


3. Mixed with clay, won and ſelenitt, 
This compound is of a grey, brown or black 
colour, found near Rome, in Auvergne, Spain 
and ſcoland. 2 Lin. von. Gmelin. 447. 


4 United to lime- ſtone, in the form of a 
calcareous hepar. This is found at Tivoli 
near Nome, and elſewhere in Italy. Mem. 
Par. 1770, p. 6. or diſſolved in mineral wa- 
ters; 3 pounds of which ſometimes contain 
25 gr. of ſulphur. 2 Gerh. Beytr. 17. It 
often forms incruſtations on the brinks of 
theſe ſprings. 


871 In the form of an alkaline hepar. This 
is faid to be found in ſome waters in Rufha. 


Schab. Samm. 4 Theil. p. 544. alſo at 
Tivoli. 


6 United to iron and clay in pyrites. 


Laſtly, United to various metallic ſubs 
ſtances, as ſhall be ſeen in the next part. 


At Ramel/berg and the Hartz they extract 
ſulphur from the ſulphureous ores of ſilver, 
and lead mixed with pyrites, by ſublimation 
during the torrefaction of thoſe ores 1 this 
orms 
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forms crude ſulphur, which is purified by a 
2d ſublimation; but in Bohemia and Sax 
they obtain it by immediate diſtillation from 
the pyrites, and this is again purified by 
ſublimation in cloſe veſſels. 2 Schlut. 222. 
Moſt of that uſed here comes from Italy. 


Sulphur is diſcovered in earths or ſtones 
either by its inflammation; or by diſtillation, 
with or without white arſenic or mercury, or 
by ſolution of the matrix in marine, or dilute 
nitrous acid, or by digeſtion in, or fuſion with 
fixed alkalis, | | 


*» 
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PART IV. 
Metallic Subſtances. 


. ETALLIC ſubſtances are opake 
7 bodies, whoſe ſpecific. gravity ex- 
ceeds 5,000, conſiſting of a heavy, dull, 
brittle carth combinable with phlogiſton, and 
during that union poſſeſſing a peculiar ſhining 


| ee They are all conductors of 
e 


ectricity, and more perfectly ſo than any 
other bodies during their union with phlo- 


giſton. They are all ſoluble either in the 


nitrous acid, or in aqua regia, and all preci- 
pitable in ſome degree by cauſtic alkalis, and 
(except platina) by the Pruſſian alkali; all 
when dephlogiſticated communicate a tinge 
to borax or microcoſmic ſalt when melted 


with theſe fluxes, or render them opake; all 
melt in ſome degree of heat, and moſt com- 


monly aſſume a convex ſurface, or if in ſmall 
quantity a globular form when in fuſion, 
and in that ſtate are miſcible with each other 
for the moſt part, but refuſe to unite with 
any other unmetallic ſubſtance, even their 
own calces *; but when calcined. they are 


_® Iron is an exception to this rule, for even in its re- 
line ſtate it is capable of uniting to its own calces ſlightly 
ephlogiſticated, and to plumbago : ſome of them alſo may 


contain ſulphur even in their reguline ſtate as nickel, &c., 


capable 
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capable of union with other earths and ſalts. 

The phlogiſton in all of them is in a pure 
ſtate, that is, free from water and aerial 
acid, ſubſtances that invariably accompany it 
in all other com pounds, except acid airs and 
ſulphur. The more earthy part or calx of 


ſome metallic ſubſtances has been 1 n W 
of an acid nature. 


2. There are 17 metallic fobſtatices now - 
known; namely, gold, platina, filver, cop- 
per, iron, lead, tin, mercury, zinc, regulus 
of antimony, regulus of arſenic, biſmuth, 
cobalt, nickel, regulus of manganeſe, ſyde- 
rites, and regulus of molybdena. 


Of theſe gold, ſilver, platina ad mercury 


are reckoned perfect or noble metals, becauſe 


when calcined they recover their phlogiſton 
without the addition of any phlogiſtie ſub- 
ſtance: whereas copper, iron, lead and tin 
cannot be entirely reduced without ſuch addi- 
tion, and hence are called ignoble or imper- 
fect: however, all theſe (even mercury when 
ſolid) are malleable to a great degree, and 
henee called intire metals 5 whereas zinc, 
regulus of antimony, regulus of arſenic, &c. 
are ſcarce at all malleable, and hence are 
called /emi-metals : however zinc and purified | 
nickel are more malleable uy 5 of the 
2 | zeſt. 
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reſt, Hence there are 4 perfect metals, 4 
imperfect, 8 intire, and 9 ſemi- metals. 


3. Metallic ſubſtances in their natural ſtate 
are found either united to their full comple- 
ment of phlogiſton, and conſequently poſ- 
ſeſſing their reſpective and peculiar proper- 
ties, and thence called native, or more or leſs 
deprived of their phlogiſton, and the pro- 
perties reſulting from their union with it, 
moſt commonly, if not always, by combi» 
nation with ſome other ſubſtance, and then 
they are ſaid to be mineralized, becauſe this is 
their moſt uſual ſtate in the mineral king- 
dom, and the ſubſtance ſo combined with 
them is called a mineralizer; the whole is 
called an ore; ſo alſo are earths and ſtones, 
in which metallic ſubſtances are contained in 
a notable proportion. | 


4. When the mineralizer is of a ſaline 
nature, and renders the metallic ſubſtance 
with which it is combined ſoluble in leſs than 

20 times its weight of water, the compound 

is generally ranged among ſalts: thus the 
Vvitriols of iron, copper and zinc are rather 

claſſed with ſalts than with ores. 


F. The commoneſt mineralizers are ſul- 
- phur, arſenic, and fixed air: the leaſt com- 
mon are the vitriolic and marine acids; the 
phoſphoric 
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phoſphorie has been found only in one in- 
ſtance; metallic ſubſtances mineralized by - 
fixed air are called calciform ores, from their 
reſemblance to the calces formed by art. 


6. It is true that ſome mineralogiſts of the 
firſt rank exclude arſenic from the number of 
mineralizers, as it is itſelf a metallic ſub- 
ſtance, ſaying, that with equal propriety ' 
other metallic ſubſtances that render metals 
brittle might be called mineralizers ; they 
alſo add, that arſenic is never united to metals 
but in its reguline ſtate, and therefore that 
the compound it forms ſhould rather be called 
an alloy than an ore; and, indeed, if this laſt” 
circumſtance always took place, I ſhould not 
heſitate to agree with them; but it ſeems 
clear to me that the calx of arſenic, and even 
its acid being capable of uniting with metals, 
(an union which the calx of no other me- 
tallic ſubſtance is capable of contracting) theſe 
metals cannot unite to that calx or acid with- 
out loſing ſome part of their phlogiſton, and 
conſequently without being mineralized in the 
_ uſual ſenſe of that word; yet if regulus of 
' arſenic be combined with metals without any 
loſs of phlogiſton (an union which art may 
produce -by means of the black flux) I will 
allow- the compound ſhould rather be called 
an alloy; but ſuch an union I believe ſeldom 
or ever takes place in the mineral kingdom. 

e Hence 


5 * 
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Hence I ehuſe to follow the common lan- 


guage, which, without very cogent weben, 
ſhould never be departed from. 5%: fad Hl 


7. All metallic ſubſtances are therefore of 
neceſſity ſlightly dephlogiſticated when united 


to ſulphur ; but as metallic calces, in their 


moſt dephlogiſticated ſtate, are alſo capable 
of uniting with ſulphur, hence it happens 
that they are ſometimes more and fometimes 
leſs dephlogiſticated in various eee 
ores, particularly the pyritous. 


8, Metallic ſubſtances mineralized by fixed 
air are alſo ſometimes more and ſometimes 
leſs dephlogilſicated. 


9. Metallic calces 3 containing ſome 
foreign ingredient afford a ſmaller weight 
when reduced ; and it is this laſt that is 


moſtly denoted, and when the proportion of 
metal in any ore is aſſigned. 


CHAP; I. 


Gold. 


1- The diſtinctive characters of gold a are 
the following: 1* A ſpecific gravity reach- 
ing to 19,64. 2% Inſolubility in all acids, 
_— aqua regia, and the dephlogiſticated 


marine 
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marine acid, and precipitability from theſe 


acids in the form of a purple powder by ſo- 
lution of tin, or in a metallic form by the 
ſolution of vitriol of iron, 3% A yellow, 


or reddiſh yellow colour when in its metallic 
ſtate. | ; 8 


Gold expoſed to the utmoſt heat of Mr, 


. Parker's lens for ſome hours loſt no ſenſible part 
of its weight, yet when in contact with _—_y ks 


matters, it communicated a blue or purpl 
tinge to them, ſo that I believe an exceedi 
minute portion of it was dephlogiſticated. 


Gold Ores. 


2. Gold being incapable of uniting with ſul- 
phur, or even with arſenic, but very diffi- 


cultly and while in fuſion, or with fixed 


air, is for that reaſon never found minera- 
lized, but either native or inviſibly mixed 
with other ſubſtances, | 


SPECIES I. 


Native. 


3. Native gold is found either ſeparate 
from any matrix in lumps, or viſible grains 


mixed with ſand, and in this ſtate it is found 


in many rivers in France, Africa, and elſe- 
where, qr inviſibly diſperſed through large 
5 5 Q.4 maſles 
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\ maſſes of ſand, particularly the yellowiſh 
red, or violet, and in this ſtate it is ſo gene- 
rally diffuſed through all ſpecies of Earths, 
though in exceeding ſmall quantity, that Mr. 
Bergman thinks it is more univerſally found 
than any other metal, except iron. 2 Erde. 
\ Beſchr. 313. If 100 pounds of ſand con- 
Vain 24 grains of gold, it is ſaid the ſeparation 
lis worth attending to, but in Africa, 5 pounds 
of ſand often contain 63 grains of gold, or 
even more ; the heavieſt ſand, which 1s often 
black or red, yields moſt, In Hungary, 10,009 
pounds of ſand yield but 10 or 12 grains of 
7 it was extracted, but with loſs. Born, 
lelters from Hungary, Or wvifibly imbodied 
in ſome matrix, and in this ſtate it is found, 
either in a granular, foliated, or ramified 
form, in ſtones of the calcareous, but chiefly 
of the ſiliceous genus, as ſpar, gypſum, felt- 
ſpar, hornblend, jaſpar, and moſt frequently 
quartz, in Hungary, 1yrole, Siberia, &c. 


4. Gold interſperſed through ſand, is ſepa- 
rated by mere mechanical means, as is amply 
deſcribed in the Paris Memoirs 1718, and 
1736, and Borns's Letters from Hungary. 


5. But when it is imbodied in Earths and 
ſtones, theſe may be eſſayed in the moiſt way 
by pounding them very fine, weighing a de- 
terminate portion, and attempting their ſo- 

| | lutio n, 


e 
Jution, if calcareous, in nitrous acid, which 
will diflolve the matrix, and leave the gold 
at bottom untouched, or if gypſeous or fili- 
ceous by digeſting them in aqua regia, 
as long as any metallic ſubſtance is taken up, 
which the ſolution of tin, or phlogiſticated 
alkali will indicate, and then precipitating the | 
gold by a ſolution of vitriol of iron. | 


Oo . 


6. Or by Amalgamation, with g of their 
weight of mercury, in a copper or iron veſlel, 
in which the mercury and palveriſed ſand are 
put together with water, which is kept con- 
ſtantly boiling, and the mercury after ſome 
time, abſorbes the gold, from which it is ſe» 
perated by diſtillation, Lew. Com, 194.— 
or by heating the ſand red hot, and quenoh- 
ing it in water 3 or 4 times, then melting 
it with twice its weight of litharge, then 
reviving the litharge by charcoal, into lead, 
which then ſeparates from the ſand, and 
laſtly, freeing the gold from the lead by cu 
pellation. Lewis, Ibid. a 


7. Native gold is ſeldom found perfectly 
pure, being generaly alloyed with ſilver, or 
copper, or iron, or all three, If ſuch alloy 
be diffolved in aqua regia, the ſilver will re- 
main at the bottom in the form of horn ſilver. 

If then a ſolution of vitriol of iron be drop- 
ped into the ſohition of gold, this latter will 

| | be 
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be precipitated, and the copper and iron may 
be precipitated by the phlogiſticated alkali, 


0 


and ſeparated as hereafter will be ſeen. 


Clu e ine U. hi 
"Mixed with. yellow or Martial Pyrites. + 


4 


8. It is found thus mixed in the mine of 

Adelfors in Sweden. According to Cronſ/ted, 
$ 166, 100 pounds of this ore contains but 
one ounce of Gold, and it is ſaid to be hardly 
worth extracting. The pyrites is of a bright 
yellow colour, clofe and compact. The gold 
in this ore is ſaid to be mineralized by ful- 
phur, by the medium of iron, becauſe it can- 
not immediately be extracted by aqua regia 
or amalgamation, but Mr. Bergman, though 
he inclines to the opinion of the mineraliza- 
tion of gold, yet is candid enough to own, 
that the gold, when extracted from this ore, 
being of a granular or angular form, it is 
very doubtful whether it was not rather 
mixed than truly combined with the ful- 
phur and iron, and its proportion being ex- 
ceeding ſmall, it is not wonderful that it 
ſhould efcape aqua regia, more ef; ecially as 
the nitrous acid becomes ſo phlogiſticated 


by acting on the pyrites, as not to be able to 
dephlogiſticate the marine, and mercury, 
from the nature of things, can have no ac- 
cels to it. 


9. This 


ol. 23s: 


9. This and fuch like ores, may be eſſayed 
by diffolvitig them in about 12 times their 
weight of ditate nitrous acid, gradually added, 
and a heat of about 120 degrees; this takes 
up the ſoluble part, and leaves the gold un- 
touched with the inſoluble matrix, from which 
it may be ſeparated either by lotion, or by 
aqua regia, from which it is ptecipitable 36 
above. The ſulphur floats for the moſt part 
on the ſolution from which it ſhould be ſe- 
parated by filtration. The ſolution may don 
tain iron, copper, manganeſe, calcareous 
Earth, or argill; if it be evaporated to 
dryneſs, and the reſiduum heated to redneſs 
for half an hour, volatil alkali. will extract 
the copper; the dephlogiſticated nitrous : 
acid, the Farths ; the acetous, the manga» 
neſe ; and the marine, the calx of iron. 


10 Gold may alſo be ſeparated from py= 
rites after torrefaction, by aqua regia, Mon. 
Mineral. 277. | 


11, Pyrites containing gold, is alſo found in 
Swiſſerland and Hungary, that found in Hun- 
gary, contains 5 ounces bf gold per quintal, 
Mon. Expoſitions des Mines, p. 47. the gold 
mines of Norway, are of the ſame nature as 
thoſe of Adelfors, 2 Jars, | 9 
| 12; In 


Fd 
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12. In the dry way, Mr. Bergman eſſays 
theſe ores, by mixing 2 parts of the ore, well 
nded and waſhed, with one and a half of 
itharge, and 3 of glaſs, covering the whole 
with common ſalt, and melting it in a ſmith's 
forge, in a covered crucible; he then opens 
the crucible, puts a nail into it, covers it, and 
Heats it again, and continues to do ſo until 
the iron is no longer attacked. The lead is 
thus precipitated, and contains the gold which 
is aan by W EE” 239. 1 An- 
mer 


srrcixs III. 
Mixed with Arſenical Pyrites, 


1 3. Found at Salzbergh in Tyrole, in moun- 
tains of quartz and ſhiſtus; the quintal affords 
only about 25 grains. It is ſeparated by 
lotion, and affords a 2 3 of between 4 and 
5ool. per an./2 Fars. 78. 


Species IV. 


Mixed with a 5 red, or Vitreous Silver 
re. 


14. Near Oe and Schemmitz in Hun- 
gary, 2 fars. 165, 195. 


SencIEs 


1 5 V. Oy 


Mixed with a ſulphurated Ore of Sitoer, hom, 5 
T.ead, and Manganeſe, © 


1 15. Lately found at Nagara in Tranſl 
vania. This ore conſiſts of ſmall dark, co- 
loured plates of more or leſs brightneſs, in- 
hering in quartz, and a foft hien ſubſtance, 
which Mr. Bergman found to. be manganeſe. 
Part of the gold may be extracted from it 
by eliquation in a cuppelling heat, its fuſi- 

bility being promoted by the lead. 


16. If the dark coloured plates be ſeparated 
from the remaining maſs, and treated with 
aqua regia, the gold and iron will be ex- 
tracted, and may be ſeparated as above menti- 
oned, N? 7. but none can be extracted by 
ee, Scopol. An. 3. p. 90. 


17. This ore is ſaid to afford 10 ounces 
of gold per quintal, beſides ſilver, its ſpecific 
gravity according to Gellert, is 4:043- 


- SpECIES vl. 


Mixed with \ſulphurated Iron and Capper, with 
ws * Manganeſe. © 


. This is a yellow pyrites, found alſo at 
Nager in which oo. is contained ; Mr. 
; Bindheim | 
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Bindbeim lately eſſayed this ore in a particu- 
lar manner. The pyrites being well pulve- 
_ Filed, were heated in an open crucible, until 
the ſulphur was burnt off. The reſiduum 
While hot, was thrown into water, a reddiſh 
brown matter remained undiſſolved. This, 
when dried, was digeſted in 3 times its weight 
of aqua regia, then diluted and filtered, and 
ther poured on it and ſhaken, The æther 
took up the gold, and being burnt off, left it 
in its metallic form, 4 Berl. Schrift. 393. 


19. In Peru gold is found mixed with a 
ſtony matter, not well known, and alſo with 
a red Earth, from both which it is there ex- 
tracted by amalgamation, 2 Fars. | 


CHAP. Il 
Platina. 


1. Platina has as yet been found only 
among the gold mines of Peru. It comes to 
us in the form of large ſmooth grains, of an 
irregular figure, ſome of them hollow, whiter 
than iron, intermjxed with quartz, and a fer- 
ruginous ſand, and in the cavities, ſometimes 
particles of gold, but more frequently quick- 
River is found, which may be ſeparated by 
diſtillation; whence it is conjectured, that it 
is not brought to us in its natural ſtate, but 
that it has been ſeparated from gold with other 

; matters, 
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matters, by nn. Moſt of its 

ticles are friable and magnetic, but ſome fore 
are malleable to a confiderable degree, and 
may be ſeparated by a magnet, but according 
to the accurate experiments of Count Sictin- 
gen, even theſe contain about q of their weight 


of iron. Before it is ſeparated from quartz, 


its ſpecific gravity is from 6, ooo to 11,000, 
and after that ſeparation from 16 to 18. It is 


ſoluble only in aqua regia, or dephlogiſticated 


marine acid, and is nearly infuſible in terreſ- 
trial fires, the great burning lens of Paris only 
agglutinated its particles in 20 minutes, Mr. 
Parker's perfectly melted them in leſs than 
two. It is precipitable from its ſolution by 
ſalammoniac, as our late excellent chymiſt Dr. 
Lewis has diſcovered, a property by which it 
is eaſily diſtinguiſhed, and ſeparated from all 
other metals. It is not precipitable by the 
Fruſſian alkali, as all other metals are. 


! 


2. Its ores, if it has any, are not yet known. - 


. Platina is purified from iron by reite 
canta coction in ſpirit of ſalt, ſolution in aqua 


regia, and precipitation of the iron, by the 


Pruſſian alkali, When pure, its colour ap- 
proaches to that of filver, its ſpecific gravity 


is nearly 23, ooo, it is not in the leaſt mag» 
netic, 


C HA. 


. 3 i 
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1. Silver 18 the whiteſt of all metals; its 8 
cific gravity when pure is 11,095 ; it is ſoluble 
in the concentrated vitriolic acid with the aſ- 
ſiſtance of heat, and in the moderately dilute 
nitrous acid without that aſſiſtance; it is pre- 
cipitable from both by the marine, and from 
the nitrous in great meaſure by the vitriolic ; 
1ts calces are reducible without the addition of 
any phlogiſtic matter, and it is Ay One of 
ealeination by mere heat. 


SpxcIEs . 
Native. 


2. Native ſilver is found in a granular, 
lamellar, filamentous, capillary, arboreſcent, 
or cryſtalized form, inhering either in baro- 
ſelenite, lime-ſtone, ſelenite, quartz, chert, 
flint, ſerpentine, gneiſs, agate, mica, calca- 
reous ſpar, pyrites, ſhiſtus, clay, &c. alſo in 
ſeparate maſſes of various ſizes, ſome of the 
weight of 60 pounds, in or near the veins of 
moſt metallic ſubſtances, particularly in Peru, 
and frequently in various parts of Europe, 
either of a white, brown, or yellow 
colour. 


3. It 
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n is often diffuſed "through ſand 
and ochre, alſo in grey lime · ſtone in Lower 
Auſtria, and in a greeniſh clay near Schem- 


« mtz, or mixed with ochre, cn, om and calciform 
nickel. 4 2185 


4. It is feldoni found dere being gens⸗ 
rally alloyed with copper, and ſometimes 
with a ſmall Len een of gold, iron, or re- 
gulus of antimony “, and ſometimes about 5 


per cent. of arſenic f; it is ſeparable from | 


gold and regulus of antimony by ſolution in 
nitrous acid, and from copper and iton by 


precipitating, it by the marine acid . and 
from arſenic by torrefaction. 


100 gr. of the horn ſilver contain 75 of 
real ſilver; it is reducible by triturating it 
with about its own weight of fixed alkali 
with a little water, then melting the whole in 
a crucible, whoſe bottom is covered with mi- 
neral alkali well preſſed, and covering the 


maſs of horn Clver alſo with the mineral 
alkali. a 


. The native filver fond near 1 


contains ſo much gold as to zequire a yellow 
colour from it. 


„ Bergin. Kiag. $, 1 Roz, Supplem. p 8 
1 A . 2765 0 171 parating it — copper 
will be ſeen No. 21. | 


R _ Syxcins II. 
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Sprcizs II. $ 
Mineralied by Sulphur. 
Vitreous Silver Ore, Glaſzertz. 


6. It is found either in ſolid large lumps, 
or inhering in quartz, ſpar, gypſum, gneiſs, 
rites, &c. of a lamellar, granular or capil- 


! — form, or cryſtalized ; it is generally of a 


lead colour firſt, but grows black by expo- 
ſure to the air, but ſometimes grey or black, 
even when firſt broken; its laminæ are 
flexible and ductil, and even malleable in 
ſome degree, and ſo ſoft, that they may be 


cut with a knife; its fpecific gravity is 


7,200 * ; it is one of the richeſt of the filver 


100 parts of it contain from 72 to 77 of 
ſilver; it is rarely contaminated with any 


other metal beſides a ſmall proportion of iron. 


1 | „ | Si; 344 L9*+4 LE z8 
7. It is found in Hungary near Sbenmitz, 
and in Saxony near Freyburgh, particularly in 
the famous mine of Himmelsfur/t. 

8. It is analyſed by boiling it in moderately 
dilute nitrous acid, uſing about 25 times its 
weight, until the ſulphur is quite exhauſted. 


* Gellert Anfangs. 234. 


'The 
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The Giver 1b precipitated by matine acid; ot 


common ſalt, and eſtimated as in N& 4, The 


Pruſſian alkali will ſhew'if any other metal 
is contained in the ſolution ; the gold, if 
any, will remain undiffolved; fixe alkalis 


will precipitate any other earthy mattefs con- 
tained in the ſolution. 


* 


9. In the dry way it may eh redbici by 
Wang it with the blow- pipe on charcoal ; 


for the ſulphur is diſſipated and the ſilver re- 
mains; or by melting it with + of its weight 
of filings of iron, as the iron will take up! the 
N and be ſcorified. 


SPECIES m. 


Mineralized by a ſmall proportion oy Arſenic. 


10. This ore is of a yellowiſh white co» 
lour, and of a ſtriated texture; reſembling 
biſmuth, büt much harder; it melts very 

eaſily; and if ke * in fuſion, it loſes its 
arſenic, and the ſilver remains almoſt intirely 
pure, as it contains but very little iron; it 
contains about 9o per cent. of filver, and is 
found near Ruadanal- Canal in Spam. Mon. 


Mineral. 281. 
SrREOIES IV. 


Mineralized by a large proportion of Arſenic.” 


11. The proportion of arſenic in this ore 
is ſo great, that it would ſcarce deſerve to be 


R 2 called 
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called a ſilver ore, if the [arſenic were not 
_ eafily diſſipated: the quintal contains but 
from 4 to 6 ounces of filver ; it is very ſoft, 
and eaſily cut, and when . has a brilliant 


metallic appearance; it conſiſts of conchoidal 


laminæ; it is found alſo at N "onal. 
Mon. Ria. | 


132. It is reduced by evaporating the 
arſenic, which then ck the ſilver War 
contaminated with iron. 


SyzcIRs V. | 
Mineralized by Sulphur and Arſenic. 
Red Silver Ore, Rothgulden ertz. 


13. This is a heavy, ſhining ſubſtance, 
either tranſparent or opake, moſtly of a 
crimſon or reddiſh colour, though ſometimes 
grey or blackiſh, but when ſcraped or pow- 

dered always reddiſh ;. found either in ſhape- 
leſs maſſes, or cryſtalized in pyramids or po- 
lygons, or dendritritical, or plated or radiated 
ancruſtations, on or in 'matrixes of quartz, 
flint, ſpar, pyrites, ſparry iron ore, lead ore, 
pyrites, cobalt ore, jaſper, baroſelenite, gneiſs, 
&c. when radiated or ſtriated, it is called 
rothgulden bluth, In fire it crackles and melts 
after it has acquired a red heat, with an arſe- | 
nical {mell; ; it detonnates with nitre; its yer | 

-_ © cific 
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cific gravity. is Ms 5,4 to 1 al Mr. 
Bergman found 100 gr. of it to contain 60- 
of ſilver, 27 of arſenic, and 13 of ſulphur. 
2 Bergm. 303. but ſometimes it contains 
even 7o per cent. of ſilver. The darkeſt ores 
are the richeſt, and theſe often contain a little 
iron; the yelloweſt are the pooreſt ; the maſt 
yellow does not belong to' this ſpecies, being 


in fact orpiment, ne 1 de per bebt. 5 


14. To analyſe this ore in the moiſt way, 
Mr. Bergman adviſes to boil it after it is re- 
duced to a very fine powder in dilute nitrous 
acids, as in Ne 8, and to edulcorate the reſi- 
duum very carefully which contains the ſul- 
phur and arſenic, which may be ſeparated 2 
boiling in a ſufficient quantity of aqua regia: 
if the ſulphur ſtill retains any luna cornua, it 
may be ſeparated by cauſtic volatil alkali, SEPA 


I5. In the dry way it 18 reduced after tor- 
refaction by a mixture of iron and lead; the 
iron takes up the ſulphur, and the lead the 


filver, which is afterwards ſeparated by _ 
pellation, 


. 
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Mineral; Zed by Sulour,' and 4 very ſmall Por- 
tion Arſenic and Iron. 


HB my Slver Ore. Schwartz ertz, Schwartz 
| _  gulden, Silber mulm. 


"al This is either of a ſolid and, brittle: con- 
ſiſtence, which diſtinguiſhes it frem the 
vitreous ore, and of a glaſſy appearance in 
its fracture when recent, or of a lagſer texture, 
and ſooty or deep black colour,  likg -moſs or 
thin leaves lying on the ſurface of other ſilver 
ores, or of thaſe of lead or cobalt, or in. clays, 
ponderous ſpar, gneiſs, &c, it may contain 
about 25 per cent. of ſilver : the former, is 
found in Dauphine, Hungary, and Saxony, 
and contains at moſt 60 per cent. of filyer, 
Man. Mineral. 03 3 Lin. von. Gmel. 406, 


ana VII. 


Minerallzed by Arſemc, and containing a large 
| Proportion of Iron. 


Arfenicomartial Silver Ore, Weiſs ertz, Py- 
rites Argenteus of Henc kel, 


17. Mineralogiſts do not well agree about 
the ore to which this denomination belongs. 


I follow Mr, Monnet, who ſeems to have at- 
tended 
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tended to the divifion of ores moſt exactly. 
According to him this ore is a hard ſubſtance, 
of 2 white, ſhining appearance, and of a 
compaR, lamellar or fibrous 'texture ; the 
brighteſt is the pooreſt in ſilver; the richeſt 
gives only 10 per cent, the pooreſt 6 or 8 
ounces : it contains no ſulphur; and hence 
Mr. Mornet calls it a metallic regulus, not 
conſidering that the iron is in a caleined ſtate, 
which fully proves that arſenic is a true mi- 
neralizer: the iron and arſenic are in various 


proportions, but the arſenic always exceeds. 


It is found in Saxony, the Hartz, at * 
danal- Canal, &c. 


- 18. It is eſſayed in the moiſt Ways. 1 in 
94. 


Spctzs VIII. 


n by Arſenic and Sulphur, with a 
ſmall Proportion of Copper, one: a ful 
ſmaller of Iron. 


White Silver Ore, W iſtgulden, 


19. It is a heavy, ſoft, opake ſubſtance, 
fine grained or ſcaly, bright and ſhining in 
its fractures, of a whitiſh, ſteely or lead co- 
lour, ſometimes eryſtalized in pyramidical or 
cylindrical forms, but often in amorphous 
grajns, or reſembling moſs, or in the form of 

R 4 thin 
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thin laminæ incruſtating other bodies, found 
in quartz, ſpar, ſtellſtein, pyrites, blend, lead 
ore, cobalt ore, ſparry iron ore, fluors, &c. 
It is very fulible; its ſpecific gravity 5,000 
or 5,300 ; its proportian af hlver fram 10 
WP 30 per cent, | 


20. It is "PF though not commonly, 


in Saxony, Hungary, the Hartz, and St. Marie 
aux Mines . 


21. Mr. Bergman anilyſes this ore in the 
following manner. Having pulverized and 
weighed a certain portion of it, he attempts 
its folution in about 12 times its weight of 
dilute nitrous acid : the copper and filver are 


diſſolved, and a white reſiduum remains, 


The filver he precipitates, not with marine 
acid, for this would unite alſo to the copper, 
and with the ſilver form a triple ſalt, which 


. would alſo fall, but with a clean plate of 
copper previouſly weighed ; the filver being 


in its metallic form, wy immediately be 
weighed, and its contents known : the cop - 
per ſhould then be precipitated by aerated mi- 


neral alkali; 194 gr. of this precipitate well 
dried are equivalent to 100 of copper in its 


metallic form ; but from this laſt, the weight, 


which the plate of oper! loſt, mull be or 
tracted: | 


22. The 
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ſulphur, arſenic and iron, is next to be ex- 
amined: by boiling it in ſpirit of ſalt, the 
arſenic and iron are taken up; the arſenic ig 
to be precipitated by the addition of water, 


and then the iron by the Pruſſian alkali ; the 
ſulphur remains undifſolyed, and may be 


treated with volatil alkali to try whether it 
41 8. 


Sec TH 3 47h 


Mineralized by Arſenic and Sulphur, with a 


large Proportion of Copper and ſome Iron. 
- 5 Grey Silver Ore, Fahl erz. FO, 


23. This is a hard, grey, or dark grey ſub» 


ſtance, more or leſs brilliant, ſometimes cryſ» 


_ talized, but moſtly amorphous, and is, in 


fact, the grey copper ore hereafter to be 
tied] "Olea 4. Ne, 26, impregnated 
with filver, and varies much in its contents: 


from about 1 to 12 per cent. of ſilver, and 


from 12 to 24 of copper, the remainder be- 
ing ſulphur and arſenic, with a little iron: 


the richer it is in copper, the poorer in filver, 


and reciprocally. Mr. Monnet remarks, that 
wherever copper is united to arſenic, ſilver is 


alſo found; it is the commoneſt of all the 


ſilver ores: the grey ſilver ore of Dal in 
of | Sweden 


22. The white reſiduum, containing the 


retains any copper or horn ſilver, * 2 Bergm. 


- 
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Sweden contains alſo regulus of antimony, 
and, according to Mr. Bergman, it contains 


24 percent. of copper, and g of ſilver; but | 
_ . to the next Ts | 


SpxciEs xX. 


Mera by Arſenic and TY with ** 
per, Iron, and Regulus of Antimony. | 4 


Brown Silver Ore, Leber erz. 


24. Its colour is moſtly of a reddiſh brown, 
ſometimes dark grey, ſometimes it is found 
cryſtalized in 2 but moſtly amor- 
phous; when ſcraped it appears red; it con- 
tains from 1 to 5 per cent. of ſilver; the 


greateſt part is copper, and the next in pro- 
ne is arſenic. 


11 is found in Stweden, Germany and 1 


25. It is analyſed by boiling it in about 6 

times its weight of dilute nitrous acid, which 
will take up the ſilver and copper, and leave 
the regulus of antimony and arſenic: theſe 
being boiled in ſtrong nitrous acid are de- 
phlogiſticated, and the arſenic becomes foluble 
in water; the calx of antimony remains un- 
diſſolved; the ſulphur may be found in a 
ſecond experiment, uſing aqua regia "_—_ 


luer. abt 


* 


of the eancentrated nitrous acid 3. n 
and n nenen as in Ny hs 


. * Be 9 


Streiks WT Te 
Mincralize : Sulphur and 3 with Fon 
* 2 aud Regulus of Antioony. 8 


 Plunuſe Silver Ore, Reder ert: 


«6 In point of colour this ore varies from 
a dull white to grey, dark blue, brown or 
black ; it is found in a capillary form, or, 
like wool, fometimes looſe, at other times at- 
tached, its filaments are rigid and inflexible ; 
the whiter it is, the richer ; but it ſeldom con- 
tains even 1 per cent. of ſilver. It is found 


in Saxony and elſewhere. Some confound it 
with the foregoing. 


Its analyſis may be underſtood from N- 
21 and 25. 


Syxcies XII. 


Mineralized by Sulphur and PR with 
Cobalt and Iron. 


; _Cobaltic + Silver Ore. 


27. This ore is diſtinguiſhed by roſe · co- 
loured particles, of cobalt diſperſed through 
a dark brown, blackiſh, or rey, and ſome- 
What ſhining ſolid maſs, It is found in 


Saxony, 
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Saxony; und at Allemont in Dauphine, and 
contains about 40 or 50 per cent. of ſilver, 
and very little cobalt ; the arſenic is in an 
* ſtate, and united to the cobalt. 


= To analyſe . let i be diſſolved ; in 
nitrous acid; the ſilver and cobalt will be taken 
up, and moſt of the iron will remain cal- 
cined, together with the arſenic; the ſilver 
may be precipitated by the marine acid, and 
the cobalt by an aerated fixed alkali, and. its 
weight determined, as will be ſhewn in 


Chap. 13. 3 
R Srecits XIII. 


Manerolized by Sulphur, with Regulus of Ar. 
timony and Bates. 


Butter-milk Ore. 


29. It appears in the form of thin pellicles 
on granular ſpar. 
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Sencizs XIV. : 
Combuſlile Silver . Ore, 


30. This is black and brittle, and leaves 
about 6 per cent of ſilver in its aſhes, it is a 
coal in which ſilver is found. The filver is 
extracted as uſual by nitrous: acid, 


SpecIEs xV. 
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ay . e Srreizs XV. | 1 


W at 5 the Vitriolic and Marini Leith, 
with a little Iron, and N with 4 
| meme of the Vitreous W 


Corneous Silver Ore, Horn am. it eff 


31. This ſcarce and valuable ore is of 4 
white, grey, pearly, or yellow, green, brown, 
purple, or black colour, frequently cryſtalized 
in a cubic form, ſometimes reſembling an 
Earth, eaſily fuſible without any ſmoke. 

The black fort is friable, and eaſily pulve- 

riſed, but the other ſort is in ſome degree 
malleable, may be cut with a knife, and takes 
a ſort of poliſh when rubbed. The vitreous 
ore mixed with the black, is ſoluble in nitrous 
acid, and may by that means be ſeparated, 
the ſaline ores being inſoluble” in that acid; 
if pure from iron, theſe ores ſhonld contain 
70 per cent of ſilver at leaſt, but they moſtly 
contain ſome portion of iron, of which ſome 
is even united to the marine acid according to 
Monnet. It is found in Saxony, Bohemia, St, 
Marie aux Mines, Siberia, and Peru. It was 
firſt eſſayed by Mr. Wolfe,” Phil, Trans. 1776, 
and though leſs exactly, by Mr, 
Monnet, in 777 ſee 9 ON Etr. p. 717. 


6. 46 


32. Mr. 
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32. Mr. Bergman gives the following moſt 
- ingenious method of analyfing theſe ores in 


* , 


& - * "I 


1* He digeſts this compound ore in the 
marine acid for 24 hours, by which means 
the vitriol of filver is decompoſed, and the 
whole is converted into horn filver. He 
then judges of the quantity of the vitriol of 
filver, by the quantity of vitriolic acid let looſe 
in the liquor, and to find how much this is, 
he decants the clear liquor, and drops into 
it a ſolution of nitrous baroſelenite, which is 
immediately decompoſed by the vitriolic acid; 
and forms true vitriolic baroſelenite, of which 
100 grains contain 15 of dephlegmated 
vitriolic acid, and ſo in proportion. Now 
100 grains of vitriol of ſilver, contain 25,37 
of the ſame dephlegmated acid, ſo that 25,37 

rains of this acid, indicate 100 of vittiol of 
filver, and ſo in proportion, and thus the quan- 
tity of filver in the vitriol of filver is alſo 
found, as 100 grains of it contain 74,62 of 
ſilver,“ and the proportion of vitrol of ſilver 
being known, that of horn ſilver of courſe, 
is known; but if the ore be of the black 
kind, after the whole is turned into horn 
ſilver, it ſhould be digeſted in cauſtic volatil 


* According to Mr. Bergman, 100 parts of vitriol of ate, 
contain but 68,7 5 of ſilver, | 


alkalis 
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alkali, which "ls up the horn ſilver, 
and leave the vitreous ore. The iron, if- 
any, ſhould be a9" from the firſt 


| ſolution, by the Pruſſian alkali, after the pre- 


cipitation of the baroſelenite. | 


DU ncertain Miuneralizations. © 


1 XVI. 
Cogſe-· dung Ore. 
33. This is of a greeniſh colour, 1 


with yellow and red; it is ſaid to contain 
about 6 per cent of filver. Some think it a 


mixture of red ſilver ore, and calx of nickel. 


Sykcizs XVII. 


1 


F. 2 Silver Ore. Silberartiges, Berg 
Zunder, Blatter err. 


4. Its colour is mortdore, It is chought by 


Fan to be native ſilver, by others a mixture 


of galena, ochre, and ſilver, it is found in 


mountain cork, it is ſo light, that it ſwims on 


_— It contains but one ounce of filver 
quintal. See | Lehman's Experiments, 
Mem. Berl.” 178. 


— 


* 


| en . 


Hinerilized: by Sulphur, hot 4 Bifnuth, 


35. Such ores have been talked of, but 
their exiſtence has not as yet been proved. 


36. Silver has alſo been found in the ſulphu= 
rated ore of zine called pech blend, and in that 
of lead called galena, particularly the latter; 
alſo in the copper pyrites, but in ſmall quan- 
tity, as ſhall be mentioned in their Proper 
places. 


* * * 
2 $ 6 
# 
. 5 
8 . - 


37. If ah ore yields 4 per cent of filyer, i it 
is generally worth extracting. 


G H AP. Iv. 
Copper. 


t. Its colour is pale red as Is well known, 
Its ſpteific gravity from 8, 7 to 7 300, de- 
pending not only on its purity, but alſo on 
its condenſation, by hammering. It is ſoluble 
not only in aeids, but alſo in alkalis and neu- 
tral ſalts. It is precipitable from moſt acids, 
in its metallic form, by a clean plate of 
iron, and moſt of its acid ſolutions are con- 
vertible into a deep blue, by volatil alkalis, 
Theſe characters are ſufficient to diſtin- 
| guiſh |. "nb 


SPECIES, I, 
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Native, 


4. Native copper, that is copper in a more 
br leſs malleable ſtate, and either of its own - 
peculiar, or of a grey or blackiſh colour, has 
been found either in grains, or in large ſhape- 
leſs ſolid lumps, or in a foliated, capillary, 
arboreſcent form, or cryſtalized in quadran= 
gular pyramids, in or on clay, ſhiſtus, quartz, 
fluors, zeolytes, &c. in Siberia, Sweden, Ger- 
many, Hungary, Tranſylvania, &c. | 


3. It undoubtedly has ſometimes been pro- 
duced from precipitation by iron from wa- 
ters in which it was held in ſolution, and this 
is the pureſt ſort, but in many cafes it could 
not have been produced in that manner, and 
then this ſort is never very pure, but mixed 
either with gold, filver, or iron, or with ſul- 
phurs this laſt combination forms what 1s 
called black copper. 


4. All theſe impurities are diſcoverable by 
ſolution, in nitrous acid ; the gold remains, 
undiſſolved in the form of a black powder, 
ſoluble in aqua regia; the ſilver may be pre- 
cipitated by the marine acid, or ſtill better by 
a clean poliſhed plate of copper, the iron 18 

| 8 ſeparated 


- 
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ſeparated by boiling the whole as it is dephlo- 
. giſticated, and rendered thereby inſoluble, 


Mineralized. 

5. We may obſerve in general, that all cop- 
per ores after roaſting, communicate a blue 
colour to volatil alkali, on digeſting them in it. 
Before roaſting, it is poſſible that arſenic may 


revent that effect, or even ſulphur, if in 
ufficient quantity. . 


Sypxeixs II. 
Mineralized by the Aerial Acid. 
Calciform Ores. 


6. Of theſe there are three varieties, the 
red, the green, and the blue, all are ſoluble. 
in acids, and blacken in a moderate heat, 


I. VARIETY. 


p 


Red, Minera cupri calciforniis Rubra, Minera 
hepatica, Leberertz. 


F. We ſometimes meet with this ore in a 
looſe form, then called copper ochre, but 
enerally it is moderately hard, yet brittle, 
ſometimes cryſtalized and tranſparent, either 
in a capillary form, or in cubes, priſms, or 
pyramids, 
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pytamids: it is found in England, Scotland; 
ermany, &c. it efferveſces with acids. - 


8. According to Mr. Fontana, 11 Roz. 51t« 
100 parts of it contain 73 of copper, 26 of 
fixed air, and 1 of water. Mr. Bergman alſo 
found it to contain fixed air, 2 Bergm. 430. 
The brown, or hepatic ore, contains a vari- 
able proportion of iron or pyrites, and ſome- 
times ſulphurated copper and hence affords 
from 20 to 5o per cent. of copper. It is 
often irideſcent. 


II. Variety. 
Green, Malachite, Mountain Green, 


9. Malachite has the appearance of green 
jaſper, but is not quite ſo hard, for it does not 
ſtrike fire with ſteel; it is either of a ra- 
diated or equable texture, generally of an 
oval form, and the ſize of an egg, but ſome- 
times it forms capillary filaments, Its ſpe- 
cific gravity, according to Muſchenbroeck, is 
from 3,5 to 3, 994; it is ſometimes mixed 
with calcareous Earth and gypſum, It is 
found in Norway, Siberia, &c. 


10. According to Mr. Fontana, 100 Parts of 
the pureſt ſort, contain 75 of copper, and 
25 of aerial acid and water. | 

| | S 2 11. Mountaiy 
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11. Mountain Green, is generally found in 
a looſe and friahle ſtate, rarely cryſtalized and 
indurated, often mixed with calcareous Earth 
and iron, and ſome arſenic. 100 Parts of the 


pureſt contain 72 of copper, 32 of aerial acid, 
and 6 of water. 


hy, 


III. VarIETY. 
Mountain Bluey Cbryſocolla of fome. 


12. This alſo moſt frequently appears in 
a looſe form, but fometimes indurated and 
even cryſtalized, but. it is then mixed with 
quartz. 100 parts of it contain about 69 of 
copper, 29 of aerial acid, and 2 of water. 
Mr. Morveau, in the Memoirs of Dijon, for 
1782, has ſhewn, that the calces of copper 
are determined rather to a blue than a green 


colour, by a greater proportion of phlogiſton. 


13. They are analyſed in the moiſt way by 
ſolution in acids, and precipitation by the 
mineral aerated alkali, if they be pure, or by 
the Pruſſian alkali, if they contain earths. 
194 grains of the precipitate formed by the 
mineral alkali are equivalent to 100 of cop- 
per in its metallic ſtate: ſo alſo are 350 gr. 
of the precipitate formed by the Pruſſian 
alkalt, as Mr. Bergman has determined: 
on * A be e in its metallic 


"i ſtate 


74 
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ſtate by means of iron, though it is not eaſy 
to get it pure, if the nitrous acid be th 
ſolvent. 0 


9 . ? 
* 


14. I have found that 112 gr. of good 
iron, precipitate 100 of copper from a ſaturate 
and dilute ſolution of it in the nitrous acid, 
and 80 gr. of the ſame iron precipitate, 10p _ 
of copper from a ſaturate and dilute ſolution 
of it in the vitriolic acid; ſo that weighs 
ing the iron before and after, the quantity of 
copper may be eſtimated by the loſs of 
weight of the iron; but care muſt be taken 
that the iron do not remain iu the nitrous acid 
after the copper 1s precipitated. Experience 
will point out ſome other precautions too 
tedious to be inſerted here. 


156. If iron be mixed with che ore, it may 
be ſeparated by long boiling in nitrous aeid. 


16. In the dry way, after torrefaction, they 
may be eſſayed by melting them with 4 or 4 
of their weight of borax, and 4 of their weight 
of pitch. Some loſs always attendsthe black 
flux. Thus Mr. Fontana having eſſayed $56 
gr. of a calcifortn,ore by black flux, obtained 
but 476 or 380 of copper, yet by diſtillation 
he got 408. 11 Nos. p. 511. 


* ah 
7 119k; 334 extol 
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Sekcizs III. 


Cupreous Stones. 


Analogous to the calciform ores are the 
eupreous ſtones, Turquoiſe and Lapis Ar- 
menus. | ( | | | 1 f . 


17. Turquoiſe is the tooth of an animal 
penetrated with the blue calx of copper; it 
loſes its colour when heated; it is opake, and 
of a lamellar texture, and ſuſceptible of a ſine 
poliſh ; its ſpecific gravity is from 2,5 to 
2, 908; ſome are of a deep blue, ſome of a 
whitiſh blue, but become of a deeper when 
heated. This ſtone is found in Perſia and 
Languedoc. The copper may be extracted 
from it by diſtilled vinegar. According to 
Reaumur, Mem. Par. 171 5, nitrous acid will 
not diſſolve that of Perſia, though it will that 
of France, which ſhews a difference between 


theme” 


0 18. Lapis rms is. another blue ſtone 
which does not admit of any poliſh, and con- 
fiſts of calcareous earth, or gypſum pene- 
trated with the blue calx of copper: hence it 
ſometimes efferveſces with acids, and ſome- 
times not, but never gives fire with ſteel ; 1 
loſes: in colour when * 


Sexcixs IV. 


STA " Cop per. NAS. 263 
Sten Vl. HG 76 
Mineralized by Sulphur with ſcarce any fem, 4 

"Vs Hreous Copper Ore, Kupfer glaſs ertz. 


Its colour is red, brown, blue or 1 z 
K is generally ſo ſoft as to be cut with 
knife, and as to form, it is ſometimes eryſ- 
talized in regular figures, and ſometimes 
amorphous; it is much more fuſible than 
pure copper; its ſpecific gravity is from 4:8 
to 5,338. It is found in the mines of other 
copper ores, and in lime-ſtone, ſpar, quarts, 
mica and clay ; it. is the richeſt of all 5 
copper ores, and affords from 80 to go 
cent. of copper, 10 or 12 of ſulphur, wick a A 
ſmall proportion of iron; the red ores are 
the onus containing moſt iron, 


20. To analyſe this ore, Mr, Boran, at 
viſes a ſolution of it in 5 times its weight of 
concentrated vitriolic' acid by ebullition to 
dryneſs: and the ſubſequent addition of as 
much water as will diſſolve the vitriol thus 
formed. This ſolution he precipitates by a 
clean bar of iron, and thus obtains the 
per in its metallic form. If the ſolution be 
contaminated with iron, he re-diſſolves thus 
the copper thus obtained; in the ſame manner, 
and ſo procures a richer ſolution, which he 
_ ps 7 wa with iron. 

: 8 4 21. Dr « 
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21. Dr. Fordyce, in the Philoſophical Tranſ- 
actions for 1780, ſuggeſts an improvement, 
by firſt diffolving the ore in nitrous acid, and 
karin gen d it by a fixed alkali (if this ſo- 

ution be boiled, any iron it may contain will 
be precipitated) the precipitate he re- diſſolves 


in vitriolic . and precipitates it Vith 
iron. 8 en 


N + The prop portion of 0. ſulphur may be 
found by diflolving the ore in dilute aqua re- 


Sia, as the WEN will remain undiſſolved. 


Spxei IES- V. 


Minerelized 55 Sulphur, avith 20 or 30 per 
cent. of iron. 


nw Copper wm Kupfer la, Kupfer 
maim, 


(41 2 3. This differs from the 1 only 
in containing more iron; its colour conſiſts i in 
various ſhades of blue, or reddiſh blue; it is 
as hard, and much more brittle; it contains 
from 40 to 60 per cent. of copper, from 20 
to 30 of iron, and the remainder ſulphur ; 
the poorer it it in iron, the richer in copper: 


it has been by many ee wien in- 
durated mountain blue, 


Species VI. 


Spgc1ixs VI. 
Mineralize by Sulphur, with a large F 


tion of Iron. >; 
iS e low Copper Ore, yellow Perines.” — 


24. Its colgut is yellow, or yellow mixed 
with red or green, or variegated like à pi- 
geon's neck ; it is moderately hard, not rea- 
dily giving fire with ſteel as other pyrites do; 
in its fracture it preſents ſharp fragments; it 
is ſometimes found cryſtalized, and. ſome- 
umes amorphous ; its ſpecific gravity is about 
416 ; it occurs both in ſeparate maſſes and 


imbodied in ſtones, and is the ann of 
all the rer ores. 


25. With reſpe& to its contents, the cyl. 
talized ſort is the pooreſt in copper, of which 
it contains only from 4 to 8 per cent, the re- 
mainder is chiefly iron; it is generally reddiſh, 
and is in fact a martial pyrites, with a ſmall 
proportion of copper; the greeniſh yellow con- 
tains moſt ſulphur, and from 15 to 20 per 
cent. of copper; the pure yellow contains 

moſt copper; namely, from 20 to 30 per cent. 
its texture is foliated ; theſe pyritous ores al- 


Ways Fontain argill, ond: a little of filiceous 
carth. - 


SPECIES cg 
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Spcrxs VII. 


Mineralized by Sulphur and Arſenic, avith a 
lth Tron. 


Arſenical or grey. Ge Ore, Kupfer fabl | 
erk, W e1/t kupfer ert2, 


26. This is of a White, prey, or brown 
edlbur it is moderately hard, and very 
brittle, ſometimes cryſtalized, and often of 
an indeterminate figure; it is of very diffi- 
cult full; and heavier than the preceding. 


1129, It contains from 35 to 60 per cent, of 
copper ; the brown is the richeſt in copper 1 
the white or grey contains moſt arſenic; it 
frequently contains filver, and if this exceeds 
1 or 2 per cent, it is called grey flyer Ore, 


It is found imbodied in all ſorts of ſtones, 
and mixed with other copper ores as well as 
with the ores of other metals. 


28. The analyſis of theſe ores in thi moift- 
way may be underſtood from what has been 
already ſaid: To eſſay them in the dry way, 
they ſhould firſt be pulverized and ſeparated 
as much as poſſible from ſtony and earthy 
particles, then roaſted to ſeparate the ſulphur 
and arſenic, then melted with a mixture of an 
__ Wage of Mr. Tulet's flux, which 

conſiſts 


confiſts of 2 parts ood glaſs, 1 of hs 
cined borax, and j. of charcoal: if the ore 
be poor more borax may be added; black 
flux is hurtful, as it forms an hepar which 


holds part of the copper! in (mw; Mem. 
Par. e cointas | lib 


29. Mr. Margraaf, in the Memoirs of 
Berlin for 1775, recommends a mixture of 
equal parts of clay well waſhed, fluor, 'and 
lime-ſtone, and 4 part of charcoal, with: an 
equal weight of the torrefied ore ; the whole 
to be melted in a porcelain heat. The coal 


he uſes is that left after the diſtillation of 
tartar. 


SPECIES VIII, | 
Mineralize by Sulphur and Arſenic, with Zine 


and Iron. 


 Blendoſe Copper Ore. 


30. Mr. Monnet ſays he has met with thisore 
only at Carey in Bohemia it is of a 
brown colour, of a hard, ſolid, and compact 
granular texture; it contains from 18 to 30 
per cent. of copper. 


31, It is analyſed in the liquid way by fo 
lution in nitrous acid and precipitation of the 
Capper by iron: the iron and zinc are preci- 


pitated 
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pitated then by the Priſſian alkali ; the pre- 
cipitate calcined is re- diſſolved in nlvous acid, 
and the ſolution evaporated to dryneſs; the 
won being thus deplogiſticated becomes inſo- 
lJable in nitrous acid; the calx of zinc is re- 
diſſolved in that acid, and again precipitated 
by the Pruſſian alkali. 100 gr. of that pre- 
cipitate waſhed and dried are equivalent to'20 
of zinc in its metallic ſtate, and 100 gr. of 
dephlogiſticated iron are equivalent to 73 5 
of 1 iron in its metallic ſtate, 


SPECIES IX. 


Abe, Shiftoſe, or flaty Copper 85 
Kupfer Schiefer. 


32. This ore ſeems to conſiſt of the vi- 
treous copper ore, intimately combined with 
ſhiſtus, and not barely diſperſed through it 
in viſible particles ; it is of a brown or black 
colour, lamellar texture, and very heavy; it 
affords from 6 to 10 per cent. of cop Ms and 
is of difficult fuſion, unleſs lime-ſtone be 
added ; it contains a little bitumen, calcareous 
earth and iron, as fo iti do, 


 Specigs X. 


0 neee Copper Ore, Rupfer brand ertz. 
33. This is faid to be found in Sweden; it 


is a * of coal which gives little or no 


flame, 
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flame, but conſumes and leaves aſhes, from 
which copper 1s extracted. 


Steins M 
Cupper in a foreign Form, © 


34. Animal and vegetable ſubſtances aro 
ſometimes found penetrated with copper. 


SypECIERS XII. 
Mineralized by the Vitriolic or Marine Acids. 


35. Theſe are mentioned and deſcribed in 
_ the ſecond part : in the dry way they are re- 
ducible by Mr, Tillet's flux. 


CHAT WW 

| Iron. 

1. Its ſpecific gravity is from 7,6 to 8, oa, 
that of the moſt dephlogiſticated calx of iron, 
only 6,7. It is ſoluble in all acids, and the 
ſaturate ſolution precipitable by vegetable 
aſtringents of a black colour, and by Pruſſian 
alkali of a hlue; in its metallic or ſlightly de- 
phlogiſticated ſtate it is attractable hy the mag- 
net; it is the moſt difficultly fuſible of all 
metallic ſubſtances, except platina and man- 
ganeſe. 1; 115,02 Bla 


5 4 * 
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| Sexcrxs I. 

Native, | „ 

2. It is now known that native iron ex- 

115 in many places, the moſt remarkable maſs 

of this ſort is, that diſcovered in Siberia, 

which weighs 1600 pounds. It is of that 

ſpecies called red/hort iron, being malleable 


while cold, but brittle when red hot, Pal. 
las Rei 155 3 Theil. p. 411. 


Mineralized. 


Calciform Ore, 


4. The baſis of the calciform ores, is Aber 
the black or blackiſh brown calx of iron, 
which is in ſome meaſure phlogiſticated and 
magnetic, or the red calx of iron, Which is 
more dephlogiſticated, and not magnetic be- 
fore torrefaction. 


Species II. 


Brown Calx of Iron, mixed with Iron in its 
metallic State. 


Steel Ore, Stahlerz. Ferrum Chalybeatum, Lin. 
Mlinera Ferri nigra. Cronſt. f. 212. 


4. Of a dark ſteel colour, ſolid, compact, 


and ſhining in its fracture; ſcarcely gives fire 
with 


* 
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with ſteel, gives a black duos is magnetic, 
and in ſome degree malleable when red hot. 
It affords from 60 to 80 per cent. of good 
iron. It is found at Adelfors and Danne- 
mora in Sweden, alſo in the Ie of NN and 

North America. at 


5. Chryſtalized iron ore in an oftohcedral 
or cubic form, ferrum teſſulare, and minera 
Ferri cryftalizata of Mallerius, belongs to this 
ſpecies, it is ſomewhat leſs magnetic, pro- 
bably becauſe it contains leſs of metallized 
iron. 


Spes III. 
Magnet. 


6. This differs but little in its appearance 
from the preceding ore, but has leſs luſtre x 
it is either coarſe or fine grained, the coarſe 
grained loſes its power ſooneſt. It ſeems to 
contain a ſmall quantity of ſulphur, as it 
imells of it when red hot. It is probable 
that it contains more particles of iron in its 
metallic form, than the preceding ore, but it 
is often contaminated with a mixture of 
quartz and argill. It is poſſible it may con- 
tain nickel, for this when puriſied to a cer- 
tain degree, acquires the properties of a magnet, 
2 Bergm. 242. Its conſtitution has not as yet 
been properly examincd. 

SprCIEG 
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e IV. 


Brown Calx of Iron, combined with Phu 


„ 
Black Ei on Sher, Swi E; jen Robs, 


or Eiſenman. 


35 This conſiſts of black ſhining FO more 
or leſs magnetic; Mr. Rinman found it to 
conſiſt of plumbago, and 26 per cent. of iron. 


TO? Ferri. $. 57. 


SPECIES V. 


Brown Culx of Iron, united with the white 


Calx of Manganeſe, and mild Calcareous 
_ Earth in various proportions. © 


White or Sparry Iron Ore, Weiſs Eiſen Spath, 


Stahlſtein. 


8. Its colour when freſh dug is whitiſh, 
but by expoſure to the air, it firſt becomes 
grey, then brown, at laſt reddiſh, yellowiſh, 
or black. Its ſhape, either amorphous or 
rhomboidal, it is frequently tranſparent, its 
texture lamellar, ſcaly, granular, or cellular. 
Sometimes it aſſumes a ſtalactitical form, and 
ſometimes it is found in a powdery ſtate, and 
is then of a brown blackiſh colour, is fre- 
quently interſperſed with quartz and py- 

rites, 


rites, &c. and does not give fire with ſteel, unleſs 


1 
. 
* 


theſe foreign ſubſtances be ſtruck. Its ſpe- 


cific gravity is from 3,60 to 3,895, or 4,000; 
it feebly efferveſces with acids, particularly 


when pounded and heated, affords from 20 to 


27 per cent of fixed air. It is ſcarce ever 
magnetic before calcination, but if heated, 
it decrepitates, grows. black, becomes mag- 


netic, and loſes from 15 fo 40 2a cent of 


its WN 


9. 100 parts of this ore 5 Eiſenirtz 
in Steria, afford according to Mr. Bergman, 
38 of the brown calx of iron, 24 of the white 
calx of manganeſe, and 38 of mild calcareous 
Earth. Another ſort from Weſt Silvretberg 


contains 22 of the brown calx of iron, 28 
of the white calx of manganeſe, and 50 of 


mild calcareous Earth. What quantity of 
iron and manganeſe in a reguline ſtate, theſe 
quantities of each calx would produce, may 


be ſeen by the table inſerted at the end of 


this treatiſe ; the aerial acid is united not onl 

to the Earth, but alſo to the metallic calces, 
as appears by its proportion. Many other 
ores are poorer, and ſome to ſuch a degree as 


not to deſerve the name of an ore. It is _ | 


_ quently mixed not only with quartz and 


rites, as already mentioned, but alſo with . 


ſnoerl, zeolyte, mica or aſbeſtas, 


T When 


1 
| 
| 
| 
| 
| 
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10. When this'c ore bene a ſtalaitical oy 
Jearntice and is very white, it is called fat 


Ferri and eiſen bluth : this affords 27 per cent. 


of reguline iron according to Mr. Rinman, 
and conſequently 35 of the brown calx, 


Spreixs VI. 
Magnetic Sand. 
11. That of Virginia, whoſe colour is 


| black, is of this ſorts its ſpecific gravity 18 


4,600, and it contains about 1 its weight of 


iron ; but its compoſition has not yet 1985 
diſcovered, 


| Sexctns VII. 


4 Red Calx of Iron indurated, and Aa with 


3 lie Argill, and frequently with Manganeſe, 


Hematites, Glaſs kopf. 


12. It is generally of a red, yellow, N 
or brown colour, of a metallic luſtre, and 
very hard, though ſeldom ſo hard as to give 
fire with ſteel ; when ſcratched, it ſhews a 


| red trace; it is not magnetic before torrefac- 
tion, but by that heat it becomes black and 


magnetic; its ſtructure is either ſolid; gra- 
apes es or fibrous; it occurs either in 


ſhapeleſs 


ſhapeleſs maſſes, or in a ſtalactitical form, or 
even cryſtalized in regular forms according to 
Gmelin, though Mr. Deliſie denies it: 
ſome places it forms whole mountains; * 
affords from 40 to 80 per cent, of iron. Ac- 
cording to Mr. Gerhard it contains argill, 
for he extracted alum from it. Mr, * 
found it alſo to contain mama, 8 


 Syxcins VIII. 


Hematites i in a looſe form, mixed * a notable 
| Proportion of Argill, 


 Hematitical yellqw, red and brown Ochres... 


13. Ochres are diſtinguiſhed from clays 
by containing a larger proportion of martial 
particles; thoſe that become brown by calci- 
nation, and alſo magnetic, belong to this 
ſpecies ; ſometimes the ferruginous particles 
are mixed with argill, and calcareous or mu- 


riatic earths, and then theſe Sore efferyeſce 
with acids. 


| SPECIES IX. 
| Red Cals of Iron combined with Plumbags. 


Red Eiſen Glimmer, Eiſeurabm and Ziſenmas. 


14. This differs from the black in this, 
Jhat it is not magnetic before torrefaction. 
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05 Ai | SyRCIBY Xs 


| Red Calæ ” Fn mixed with a ſmall frees 


. f e brown, and Far fe: 


OS 1 Topfen. 9 9 79 | 
15. This Is of a bright bluiſh black; or 


yellowiſh grey colour, and fibrous texture, 


ſhews a red trace when ſcratched, and is 
weakly magnetie before calcination. Ac- 
cording to Mr. Rinman it is leſs dephlo- 
giſticated than hzmatites, Hiſtoria Ferri. 


F. 28 5. $393 4. "1 
Emery. | 


16. Emery ſeems to be a mixture of the 
red and white calces of iron, with ſome un- 
known ſtony ſubſtance, perhaps tripoli ; it 


ſcarcely yields in hardneſs to any ſubſtance, 


except diamond; the beſt ſort is of a dark 


grey colour, but becomes brown, and in 


great meaſure magnetic by calcination ; other 


ſorts are of a reddiſh ruſty white, or yellowiſh 
colour; its ſpecific gravity is from 3,000 to 


4,000 3 it is never uſed as an iron ore, nor 
1$ its proportion of iron well known. 


e 


” 
Tron. 1 
- 


 Sencies XII. | 
Red Calx of Iron united to Siderite. 
Grey Iron Ore... 


17, This has a ſhining metallic appearance, 
and commonly gives fire with ſteel ; it is not 
in the leaſt magnetic, and when ſcratched 
ſhews a red trace; it yields from 40 to 66 
"x cent. of coldſhort iron. 


18. The ore called by the 13 1 1 flierne | 
malm, or minera pleiadum, is a mixture 


the grey iron ore, with rhombic nodules of 
that deſcribed in Ne 5. 


SPECIES XIII. 
Argillaceous Iron Ores. 


Of theſe we may diſtinguiſh two prin 
cips varieties, namely, thoſe found in 
mountains and high lands, and thoſe found 
in ſwampy grounds, or low lands overflown 
with water ; both are deſtitute of metallic - 
luſtre, but very weighty, and ſome of them 
when dry abſorb water like clays. 


13 I. Vanity. 


Which affords 47 per cent. of brittle iron, 
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I. VakizTx. 
High land Argillactous Ores. 
Minera ferri Ochracea. 


20. Theſe are either yellow, red, brown, 
or greyiſh, indurated and friable, or looſe 
and powdery, or in grains ; they conſiſt 
chiefly of the red or yellow calx of iron, or 


of the grey iron ore, or forſten in a looſe 


form, mixed with argill or clay, and conſe- 
quently often contain manganeſe, or ſiderite, 
and ſome, particularly in France, and the 
neighbourhood of Liege, are ſaid to contain 


Ihe calx of zinc. Henee there are many 


varities of them, and their yield of iron, as 
well as its qualities, are very different : they 
do not efferveſce with acids, (unleſs calca- 
reous or muriatic earth be caſually mixed with 
them, ) and are difficultly ſoluble in them; 
the moſt ſoluble are the beſt; they never 


- obey the magnet before calcination, and rarely 


after it. 


21. Horn- ſtone over-loaded with iron be- 
longs to this ſpecies. | 


22. Mr. Rinman mentions a white iron 
gre found in Kent, mixed with clay or marl, 


and 
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ind is ſcarcely ſoluble in acids. Hir. ſerris 
P- 733. W 


II. Vax Err. 
Swampey Argillaceotss Ores. 


Minera ferri Lacuſtris vel ſubaquoſd.. Mine 
de fer Limoneuse. : 


23. When dry, this ore is friable, and 
brown, or browniſh black, and appears either 
in lumps of an irregular ſhape, or in round 
balls porous or ſolid, or in flat round pieces, 
or in grains, and ſometimes in ſlender trian- 
gular priſms parallel to each other, and very 
brittle. It is mixed with argill and ex- 
tractive matter, and becomes magnetic after 
calcination, by which operation it loſes about 
4 of its weight, and the greater part of what 
is thus volatilized is water, the remainder 
aerial acid and volatil alkali, The crude ore 
affords about 36 per cent. of regulus, and 
after calcination about 5o per cent. it is the 
chief matrix of ſiderite, and the iron pro- 
cured from it is co/d/hort, at leaſt in Sweden. 
The iron of Huſaby, of which Mr. Bergman 
treats in his analyſis of iron, is drawn from 
this ore. Mr. Hielm has found ſome forts of 
it to contain 28 per cent. of manganeſe. 


4 SPECIB 


280 Elements * n. 
1 ; 
8 3 XIV. 


Red Calcareous Iron Ore; 


24. This is found in a looſe form in many 
parts of England; it efferveſces ſtrongly with 
acids, and is uſed as a pigment. 


Svrcixs XY: 


Stliceous Iron Ore. 


25. Beſides jaſper, garnet and trapp over- 
loaded with iron, there is found, principally 
in France, a black, heavy, unmagnetic ſand, 
of the filiceous kind, which is ſaid to contain 
iron and zinc in great quantity. 


26. Baron Born, in his letters from Hun- 
gary, mentions a blue cryſtalized iron ore, 
which he ſays is a ſhoerl overloaded with iron. 


SPECIES XVI. 
Muriatic Iron Ore. 
27. Serpentine overloaded with iron forms 
this ſpecies, but it is ſeldom worked. 


SpECIES XVII. 
Martial Calamine, ; 


28. 1 is properly an ore of zinc, 
but ſometimes it contains ſo large a propor- 


tion 


& 
Fh.» 
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tion of iron as to be worked with a view of 
obtaining this metal; it conſiſts of a mixture 
of quartz and argill, with the calces of iron 
and zinc; its colour is yellow, red, or braun, 
and it 1s moderately hard. 


Sezc1Ns XVIII. 
Mineralized by Sulphur. 
| Martial Pyrites. 


29. Theſe are ſtony concretions of ful 
phur, clay, and calx of iron, ſo hard as to- 
give fire with ſteel. There are two prin 
cipal varieties of them. . 


eb OY IETY. 
Pale yellow Pyrites. 


30. This has been already deſcribed among 
the ores of alum, 


II. VARIETY. 


Brown or reddiſh brown Pyrites. Minera ferri 
hepatica, Waſſer kieſs. 


21. It is generally of a ſpherical ſhape, or 
cryſtalized in cubic, rhomboidal, or other po- 
Iyhædral forms, and is devoid of metallic 
luſtre; it difficultly gives fire with ſteel, and 
contains very little ſulphur, but much more 

iron 


282 Elements of Mineralogy. | 
fron than the yellow pyrites, and not unfre- 
quently a mixture of calcareous Earth. It 
is ſometimes magnetic before, and always 
after caleination. It is incapable of vitrioli- 
ration. The iron it affords is brittle. 


SpgciEs XIX. 
Mineraliacd by Sulphur and Arſenic. 


White, Grey, or Bluiſh grey Pyrites, Marcafſte 
Rauh gelb kieſs, Gift kreſs, Arſenic Stein. 


32. It is found either in ſolid compact 
maſles of a moderate ſize, or in grains, it 

ives fire with ſteel; when burnt, it affords a 

lue flame, and an arſenical ſmell, and by 
diſtillation, orpiment, or realgar, it is not 
magnetie, either before or after calcination; 
it contains much more of arſenic than of 
ſulphur. It is analyſed by digeſtion in ma- 
rine acid, to which the nitrous is gradually 
added, otherwiſe the ſulphur would be 
deſtroyed. See N? 34. 


Spccigs. XX. 
Mieralized by Arſenic ſingly. 
Miſpickel. Speiſs of the Bohemians. 


33- Its colour is generally of a bright white, 
reſembling a mixture of filver and tin, rarely 
8 variegated 
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yaniegated like a pidgeons neck, and is not 
eafily altered by expoſure to the air. Tts form 
either granular, cuſpidated, cuneiform, priſ- 
matic or rhomboidal. It is magnetic' neither 
before nor after calcination, is ſoluble in acids, 
affords arſenic by diſtillation, in the propor- 
tion of 30 or 40 per cent, and ſometimes con- 
tains a ſmall proportion of copper and filver. 
It is frequently mixed with other metallic ores, 
and often found in indurated . clay, quartz. 
ſpar, ſhoerl, &c. | 


34. When iron contains leſs than n of arſe- 
nic, it is magnetic, Schef. F. zoo, therefore if 
the calcination be puſhed fo far, the iron will 
remain magnetic. It may be analyſed b 
ſolution in the marine acid, which will take 
up the iron and leave the arſenic, or by ſo- 
lution in aqua regia, which will take up 
both, but water being added, will precipitate 
the arſenic and leave the iron. The filver 
will remain in the* form of horn filver, and 


the copper may be ſeparated by the methods 
already mentioned, 


SPECIEs XXI. 
Combuſtible Iron Ore. 


35. Of this kind Mr. Cronfied mentions 
two varieties, one, of which the greater part 
18 
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4 volatil, in a ſtrong heat long continued, 
ſeems to contain iron, plumbago, and 

= intimately mixed. The other burns 

with a languid flame, loſes about 4 of its 

weight, reſembles pit-coal, but-is ſumewhat 

harder, and en avout zo per cent of iron. 


Syxerzs XXII. 
Mineralized by the Vitriolic Acid. 


= This has been mentioned under the 
Tl of ſaline ſubſtances. 


Uncertain M meralizations, 
SpECIES XXIII. 
Iron B le nde. 


37. This is faid by Mr. HMontet to ak 
ſtone of a grey iron colour, formed of di- 
verging laminæ, of great hardneſs and a 
metallic appearance, but inſoluble in acids, 
and infuſible in the ſtrongeſt fire, Mineral. 
356. Sometimes this ſtone contains arſenic, 


in this caſe it blackens by expoſure to the 


air, 
ins XXIV. 
Wolfram. 


38. This ſtone which is generally found 
in tin mines, is of a black or brown ſhining 
colour, 


* . "> 


ow © op 
colour, of à radiated or foliated © texture; 
of a moderate hardneſs, and ſometimes” ſo 
brittle, as to be eaſily broken between the 
fingers, but very weighty ſince its ſpeeiſic 
gravity is 7, 119; when ſeratched it ſhews a 
red trace, which diſtinguiſhes it from tung 
ſten. It is ſcarcely ſoluble in acids, and of 
very difficult fuſion. According to Lehman, 
it conſiſts of ſiliceous Earth, calx of iron, and 
a ſmall proportion of that of tin, Chym. Schrift. 
356, and from his experiments, I am incli- 
ned to think it contains manganeſe; | 


SPECIES XXV. 
Native Pruſſian Blue. 


309. It conſiſts of clay mixed with iron, 
and ſome unknown tinging ſubſtance, gene- 
rally found in ſwampy. grounds or bogs. 
It is at firſt white but when expoſed to the 
air, it becomes either of a light or deep blue. 
When, heated, it turns greeniſh, and emits 
a ſlight flame, and then becomes red and 
magnetic, it is ſoluble both in acids and 
alkalis, but the latter precipitate it from the 
former, and the former from the latter; 
the precipitate is at firſt greeniſh, but gra- 
dually aſſumes a white hue, but recovers its 
blue tinge if it be ſteeped in vegetable aſtrin 
gents, Bergm. Sciagr, F. 206. Phil. Ti 9 
| b 17 
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1768. The Earth of Beutbnitzæ in Silgſia, 
mentioned in the Memoirs of Berlin for tho 
year 1757, ſeems to belong to this ſpecies, it 
contains about +5 of its weight of iron. 


de Sprcrns XXVI. 
Green Earth of Verona and Normandy, 
1 Terre Verte, 


40. This is uſed as a pigment, and contains 
iron in ſome unknown ſtate, mixed with 
clay, and ſometimes with chalk and pyrites; 
allum and ſelenite are alſo accidentally found 
with it. It is difficultly ſoluble in acids, is 
not magnetic before calcination, and becomes 
of a coffee colour when heated. It is ſaid to 
afford about 40 per cent of iron. If iron be 
precipitated from vinegar, by the arſenical 
acid, the precipitate will be green, 36 Mem. 
Stock. and it will preſer ve its colour though 
expoſed to the air. Iron precipitated from 
the marine acid by lime water, is frequently- 

green, and green fluors are known to derive 
their colour from this metal, The molyb- 
denous acid gives alſo a green colour to iron, 
but this fades. ny” 


Oo 


0 the Analyſis and Eſſay of Ton Oren . 
In the moift ar. 


41. The general method of a in 
the moiſt way the calciform ores, which do 
not contain much earth or ſtony matter, is, 
after reducing them to a ſubtil powder, to 
diſſolve them in the marine acid, and preci- 
pitate them by the Pru//ian alkali ; the quan- 
tity of alkali uſed ditcovers that of iron in its 
metallic ſtate, which the ore would afford, as 
already mentioned in the analyſis of earths, 
or the precipitate waſhed and dried may be 
weighed ; its weight divided by 6 (ſubtract- 
ing 4 per cent. for the iron already contained 
in the alka i, gives the quantity of iron in 
its metallic ſtate which the ore contains. 


But if the iron be united to any conſi- 
derable proportion of zinc or manganeie, its 
eſtimation by the above methods is not ſuffi- 
ciently accurate; therefore the Pruſſian blue 
muſt be calcined to redneſs, and the calx 
treated with dephlogiſticated nitrous acid, 
which will then take up only the calx of zinc : 
when this is ſeparated, the calx ſhould be 
again treated either with nitrous acid, with 
the addition of ſugar, or ſtill better, with the 
acetous acid, either of which will ſeparate 
the manganeſe, if any; the remaining I 

0 
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of iron may then be diſſolved by the marine, 
and precipitated by the mineral alkali, or it 
may be further calcined, and then weighed. 
The annexed tables ſhew the correſpondence 
betwixt the weight of the calx, or the precipi- 
tates with that of iron in its metallic ſtate. 
See alſo Chap. 15. N* 18. OA 


42. To analyſe the white calcareous iron 
ore, it ſhould be firſt calcined to find the 
weight of the fixed air and water, then 
thrown into dephlogiſticated nitrous acid, and 
ſhaken for a few minutes until the menſtruum 
begins to acquire a yellow colour ; it will 
then contain the calcareous earth only, which 
may be precipitated by the mineral alkali, 
and weighed; the reſiduum well calcined 
may be treated with the acetous acid as 
above. | 


43. According to Mr. Rinman, the con- 
tents of this ore may be conjectured very 
nearly from its ſpecific gravity ; for as 80 is 
to 100, ſo is the ſpecific gravity of this ore 
to its contents per cent. 


44. The pyritous, argillaceous and ſtony 
ores are analyſed by folution in marine acid, 


to which, if neceſſary, a little of the nitrous 


may be added: this digeſtion ſhould be 
continued as long as the menſtruum acquires 
a yellow 


2 1 


a yellow colour; coction may be requiſite at 

45. Many ores, which are difficultly ſo- 
luble before calcinatipn, become eaſily ſoluble 
after they are calcined. _ ; #44 


46. To diſcover ſiderite in an ore, it ſhould 
be diſſolved in dilute vitriolic acid 5- the ſolu- 
tion, after ſtanding ſome hours, will depoſit 
a white calx, if ſiderite be contained in it. 


In the dry Way. . 


47. Mr. Morvcau recommends the follow- 
ing flux for all iron ores: 8 parts pulveriſed 
_ glaſs, 1 of calcined borax, and + of charcoal, 
well mixeds of this flux he takes two parts, 
or, if the ore be very poor, 3 parts, and 1 of 
the ore, and places them in a crucible, lined 
with a mixture of a little clay, and pounded 
charcoal + of an inch thick, to which a cover 
is luted: this he places in a ſmith's forge, 
and urges it with a ſtrong heat for half an 
hour; to find whether the ore requires calei- 
nation, he inſtitutes this trial with equal 
weights of the ore calcined and uncalcined, 
and compares the reſults; the weight of the 
ore ſhould not exeed 60 grains, ST EY 


2 48. Mr. Bergman eſſays the white ſparry iron 
ore by placing it in a crucible lined with _ 
U | 
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Foal 1 an inch thick at bottom, and x on the 
ſides, amply covering it with calcined borax, 
luting on this another crucible, which he alſo 
ex poſes to the heat of a ſmith's forge. 


29. Argillaceous and ſiliceous iron ores 
may be eſſayed in the following manner: 
take of the ore 4 parts, quick lime 1, 25, 
fluor ſpar 1,25, powdered charcoal 1, deere- 
pitated common ſalt 4; the whole, bein 

well mixed, place in a crucible lined with 
charcoal, to which a cover ſhould be luted, 
and the lute being dry, commit it to a 
ſmith's forge, giving a moderate heat for 
} of an hour, and the ſtrongeſt for the re- 
mainder of the hour; if the lime be lacked, 
double the quantity muſt be uſed, 6 Crell. 


4 


Nev. Entdeck, 


' $0, Calcareous ores may be treated in the 
fame manner, except that inſtead of quick lime 
double the quantity of fluor ſhould be uſed. - 


Fit. Pyritous ores are alſo eſſayed nearly in 
the ſame, manner; the proportions being 4 
arts of the ore previouſly roaſted, 2 of quick 
ate 2 of fluor, 11 of charcoal, and 4 of 
decrepitated common ſalt. 7b:d. 


52. Iron ores, which, though at firſt 
bright in their fracture, ſoon grow black by 
expoſure to the air, contain much man- 


ganeſe. 


53. = - 


* © qi 

| 3 3. To find whether iron or its ote con- 
tains manganeſe, let a ſmall quantity of it 
be heated white in a crucible, and on this 
project 5 times its weight of purified nitre, 
taking care that no coal or aſhes ſhould 'get 
into the crucible : when allis cold, the upper 
part of the crucible will be covered. with a 
greeniſh or bluiſh cruſt, if the iron contain 
manganeſe. 3 Bergm. 66. When the ſolu- 
tion of iron in the marine acid is of a red 
colour, this alſo denotes the preſence of 
manganeſe, though that colour ſoon changes 
to a yellow, by extracting PE nem. from 
the martial part. 


54: Mr. Bergman gives alſo a method of 
finding whether the ore affords coldſhort or 
redſhort iron. He melts the regulus ob- 
tained from the ore with 4 of its weight of 
good malleable iron in'a crucible lined with 
charcoal, and well covered. If the regulus 
thus obtained be brittle when cold, the ore 
affords coldſhort iron, or if it cracks under 
the hammer in a white heat, it is redſhort. 


3 Bergm. 46. RS 
CHAP. * 
og ee 


1. The colour of tin is too well known 5 
need being deſcribed; its ſpecific gravity 
2 rom | 
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from 7 to 7, 1 the lighteſt. is the pureſt; 
it kts the moſt readily of all metals; it is 


. eaſily diffolved in ſpirit of ſalt or aqua regia, 


and its ſolution is . blue or purple 


1. that of gold. 


Speis I. 
Native. 


2. The exiſtence of native tin has long 
been queſtioned, but it has undoubtedly been 
found ſome years ago in Cornwall in the form 
of thin flexible laminz iſſuing out of a ma- 
trix of quartz, or regularly eryſtalized. Phil. 


 Tranh 1766. p. 37. and Mr. Quift, a very 


competent judge, atteſts its purity in the 
An of Stockholm for the ſame year. 


3. To aſcertain its purity, Mr. Bergman 
adviſes dephlogiſticating it by the nitrous 


acid. 140 gr. of this calx waſhed and dried 


are equivalent to 100 of tin in its metallic 
forma; the ſolution will take up the copper, 
and a ſmall proportion of iron which the tin 
may contain, and theſe again may be ſepa- 
rated by boiling; if there be any arſenic, it 
will be found 1n the waſhings. 


RW | 55 Srrens 


Srreiks Il. 
Calciform Ores, 
4. Theſe ores are temarkable for theit 
great weight, their ſpecific gravity being 
from 5,955 to 6,75: they may be reduced td 
4 Varieties. 


AS" 


wo & 8 — Y 
v , _— 


| Tin Spar, white Tin Ore, 


F. It is generally of a whitiſh * cos 
jour, ſometimes greeniſh or yellowiſh, ſemi- 
tranſparent and cryſtalized in a pyramidical 
form, or irregularly : it was formerly thought 
to contain arſenic ; but Mr. Margraaf found 
it the pureſt of all tin ores, 1 Margr, 188, 
189, though it is ſaid to contain ſometimes a 
mixture of calcareous earth; its ſpecific gras 
vity is 6,007; N ehh 
| IL, Nam 8 
Opake, brown or black Tin Orr. 


6. This is alſo cryſtalized and imbodied in 

a ſtony matrix of quartz, fluor or mica, or 
mixed with white or yellow pyrites, or in 
ores of lead or zinc, cobalt, wiſmuth or iron 
when theſe cryſtals are large, they are called 
by the Germans zingraupen, and when ſmall 
n | U 3 2M 
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zin 2witter ; the black are reckoned the rich- 


eſt, and afford about 80 per cent. of tin; they 
all contain a mixture of iron. 


7. The ore called weiſs zingraupen is that 
which was mentioned under the calcareous 
genus by the name of fungſten; it contains 
no tin. When any arſenic is found in tin, it 
proceeds from the matrix, for tin itſelf is 
never mineralized by it; and for the ſame 
reaſon zinc is ſometimes found in tin. 


8. The ſpecific gravity of this ore is 6,5. 
Mem, Stock. 1778, p. 321. 


III. VAIIET v. 
el or reddiſh yellow Tin Ore, Garnet Tin 
Ore. 


9. This conſiſts of ſmall cryſtals ſemi- 
tranſparent or opake, and ſometimes it is 
found of a ſpherical form, ſtriated, and re- 
ſembling hæmatites or zeolyte ; its ſpecific 


gravity is from g to 5,8; it contains more of 
iron than of tin. 


IV. VARIETY. 


Tin Stone, Zinſtein of the Germans, Tinterg 
of the Swedes. 


10. The preceding varieties conſiſt for the 
I pot of metallic particles; the preſent, 
| chiefly 
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thiefly of ſtones or ſands of different ſortz, 
which contain calx of tin inviſibly diſſemi- 

nated through them; their ſpecific gravity, 
when the proportion of tin is of any im- 
portatice, is conſiderable 5 they may be of 
any colour, blue, grey, black and brown are 
the commoneſt ; they are called Zodeftones. 


12. Tin ores are very ſcarce, not being hi- 
therto found in any conſiderable quantity, ex- 
cept in the Eaff Indies, Cornwall, Bohemia and 
Saxony. 


13. It is remarkable that tin has not as yet 
been found in any ſtones of the calcareous 
genus, except fluors, but only in thoſe of 
the ſiliceous or agillaceous kind. 


Spectes III. 
Mineralized by Sulphur. _ 


14. This was lately diſcovered by Mr. 
Bergman among ſome minerals which he re- 
ceived from Siberia. He obſerved two ſorts 
of it analogous to the two artificial combina» 
tions of tin with ſulphur ; one nearly of the 
colour of zinc, and of a fibrous texture, which 
contained about twenty per cent. of ſulphur, 
and the remainder tin; the other inveloped 
the former like a cruſt, reſembled aurum mu- 


ſiuvum, and contained about 40 per cent. of 
U 4 ſulphur 
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ſulphur, a ſmall proportion of copper, and 
9 tin. Mem. Stock, N p· 
32 


15. To eſſay tin ores in the liquid way has 
hitherto been thought impracticable; how- 
ever, Mr. Bergman has deviſed the following 
method, which is generally ſucceſsful. Let 
the tin ore, well ſeparated from its ſtony 
matrix by waſhing, and reduced to the molt 
ſubtile powder, be digeſted in concentrated 
oil of vitriol in a ſtrong heat for ſeveral 
hours, then when cool add a ſmall quantity 
of concentrated marine acid, and ſuffer it to 
, ſtand for one or two hours; then add water, 
and when the ſolution is clear pour it off, 
and precipitate it by fixed mineral alkali. 
131 gr. of this precipitate waſhed and dried 
are equivalent to 100 of tin in its reguline 
ſtate, if the precipitate conſiſts of pure tin; 
but if it contains copper or iron, it ſhould be 
calcined for one hour in a red heat, and then 
digeſted in nitrous acid, which will take up 

the copper, and afterwards in marine acid, 
which will ſeparate, the iron. 


1 6. In the dry way, theſe ores, after pul- 
verization and ſeparation of the ſtony matter 
by waſhing, are to be melted with a mixture 
of double their weight of a flux, conſiſting of 
en * of pitch and calcined borax, in a 

crucible 


crucible lined with charcoal, _y to which | 4 
cover is luteds fuſton ſhould be ſpeedily 
procured. | 


17. Mr. Bergman recommends a mixture 
of one part of the ore with two of tartar, 1 
of black flux, and 1 part of roſin: this is 
to be divided into three parts, and each ſuc- 
ceſſively projected into a crucible heated 
white, and immediately covered after the 
foregoing portion ceaſes to flame; the whole 
operation takes up but 7 minutes or leſs. 


| Sheff, F. 304. | 
CHAP. vn. 
Lead. 


1. This metal is ſufficiently diſtinguiſhable 
by its colour, which is well known, its ſpecific 
gravity, which reaches from 11,3 to 11,479, - 
its great ſoftneſs and eaſy fuſibility. It is 
more or leſs ſoluble in all acids, and particu» 
larly. m the nitrous, and all its ſolutions have, 

a ſweetiſh taſte, it is precipitable from the 
ion by the vitriolie or marine, and from 
the marine allo, by the vitriolic. | * 


Species I, | 
Native Lead. „ "oy 


* 


1 2: * is ſaid to have been ound in Mon« 
mout hſhire 
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mouthſhire in ſmall pieces, Phil. Tranſ, 1752, 
p. 20, alſo in the Vivarais, Genſanne hift, Ian. 
guedoc, vol. 3. p. 208. Henckel alſo men- 
tions it in his Flora Saturniſans. If it con- 
tains copper, this latter may be detected by 
à plate of iron immerſed in its ſolution in 
nitrous acid, and the preſence of ſilver, if 
any be contained in it, will be diſcovered by a 
plate of copper. | 


SPECIES II; 


 Mineralized by the Aerial Acid, 
| Calciform Ores. 


3. Of theſe we may diſtinguiſh 5 varieties 
all eaſily ſoluble in nitrous acid, and with 
efferveſcence if heat be uſed, and alſo in 
expreſſed oils; all contain a little iron, but 
never ſilver. 


I, VARIETY: 
White, Lead Spar, Lead Ochre, Native Ceruſs. 


4. Lead Spar is — tranſparent, but 
generally opake, and cryſtaliſed in regular 

En of a laminar or ſtriated texture. Lead 
ochre, or native ceruſs is the ſame. ſubſtance, 
but in a looſe form, or indurated and ſhape- 
leſs ; ſometimes it is found in a filky form. 
Bomb contain a little iron, and ſometimes 
calcareous 


Lead. 


calcareous earth and argill. Jacquin's Miel. 
157. 3 Roz. 348. both grow red or yellowiſh 
when ſufficiently heated. They efferveſce 
with acids, and afford from 60 to 80 or go 
per cent. of lead ; both are found in Brittany, 
Lorrain, Germany, and England, 


57 | $ Vargry. 


Red, Brown, or Yellow. 


This is alſo found either n 
cryſtalized, or in ſhapeleſs maſſes, or in powder, 
It differs from the former only by containing 


more iron. That in powder contains a mix» 


ture of clay, It afords about 15 or do per 
cent. of lead. 


| i. VARIETY, 


/ 


Green. 


6. Either cryſtalized in needles as in 
Brittany, or in a looſe powder as in Saxony, 


but moſtly adhering to, or inveſting quartz. 
It owes its colour to iron, and ſeldom con» 


tains copper. 3 Lin. Von Gmel. 225. 10 
Roz. 375. | | 


IV. Variety. 
Bluiſb. 


7 This is alſo ſometimes eryſtalized, ſomes | 
times 
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times amorphous. It owes its colour to 4 
mixture of copper. ee; 


V, VARIETY, 
Black. 


8. The moſt uncommon of all, and oc- 
curs either cryſtalized, or of an indeterminate 
form. 


9. Theſe ores, when freed as much as 
poſſible from earthy matter, are eſſayed 
in the moiſt way, by ſolution in ſpirit of 
nitre. The ſolution being boiled, depoſits 
the calx of iron. If the lead be then pre- 
eipitated by an aerated mineral alkali, 132 gr. 
of the precipitate, will denote 100 of lead in 
its metallic ſtate. If the ore contains copper, 
it may be ſeparated by digeſting the calx in 
volatil alkili; if it be ſuſpected to contain 
filver and copper, then, aftgr the ſeparation 
of the copper, the calx ſhould be rediflolved 
in nitrous acid, and both the lead and filver 
precipitated by the marine acid ; the marine 
ſalt of lead is rediſſoluble in 30 times its weight - 
of boiling water, but that of filver will 
remain undifſolved, or that of filver may 
be ſeparated by cauſtic volatile alkali. 


10. In the dry way, theſe ores are redu- 
cible by the ſimple addition of phlogiſton 
and fuſion. 7 8 | 
= SPECIES 


Sercixs III. | | 1 
Mineralized by the Vitriolie acid. 


11. According to Mr. Monnet, this ſometimes 
occurs.in the form of a white ponderous calx, 
ſoluble in 16 or 18 times its weight of water. 
It does not efferveſe, nor is it ſoluble in other 
acids; it may be reduced by laying it on a 

burning coal. It originates from the ſpon- 
taneous decompoſition of ſulphurated lead 
ores. Mon, Mineral. 371. According to Dr: 
Withering, it is found in great quantity in 
the iſland of Angle, but united to iron, and 
not reducible by the blow pipe or charcoal, 
he promiſes an exact a1 of it, this is of 
a yellow colour, and mixed with clay. 


Spzciks IV, ; 
Mineralized by the Phoſphoric acid. 


12, This was bunt diſcovered by Mr. 
Gahn ; it is of a greeniſh colour, by reaſon of 
a mixture of iron; it does not efferveſce with 
acids. 


Io eflay it, a ſolution of it in nitrous acid 
muſt be had, with the aſſiſtance of heat. 

From this ſolution, the lead is to be precipi- 
tated by the acid of vitriol. 137 gr. of this 


precipitate, waſhed and dried, are _—_— 
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to 100 of lead in its metallic ſtate. The 


decanted liquor evaporated to dryneſs, af- 
fords the phoſphoric acid. 7 


SPECIES V. 


Mineralized by. Sulphur, with Sitver and a 
little Iron. 


Galena, Potters Ore, Bley Glanz, Bley Scbævei bh 
| of the Germans. 


13. It is the commoneſt of all lead ores, 
of a bluiſh dark lead colour, formed of cubes 
of a moderate ſize, or in grains of a cubic 
figure, whoſe corners have been cut off; its 
texture is lamellar, and its hardneſs variable; 
the hardeſt ſort containing a greater mixture 
of iron or quartz ; that in grains is thought 
to be the richeſt in ſilver; but the richeſt con- 
tains only about 1 or 1, 5 per cent. that is, 
12 or 18 ounces per quintal, the pooreſt about 
60 gr. Ores that yield about 1 an ounce of 
filver per quintal, are barely worth the coſt 
of extracting it; the proportion of ſulphur 
to lead in this ore is alſo variable within the 
limits of 15 and 25 per cent. that which con- 
tains leaſt is called Bley Schwerf, and is in 
ſome degree malleable, The proportion of 
lead is from $5 to 60 per cent. by reaſon of 
an accidental mixture of quartz, that of iron 
is 


L 


| Lead. | 2 

is generally very ſmall. Dr, Vatſon remarks, 
that the ores which are pooreſt in lead, are 
often the richeſt in filver, Mr Monnet al- 
ſerted, that ſulphurated lead ores are inſoluble 
in nitrous acid, but Dr. Watſon has ſhewn that 
dilute nitrous acid diſſolves them compleatly. 
3Wats. 228, The ſpecific gravity of Galena, 


is from 7,000 to 7,780 ; when melted it 
yields a yellow flag. 6 


14. To analyſe this ore in the moiſt way, 
let it be diſſolved by boiling in the dilute 
nitrous acid, the ſulphur and inſoluble ſton 
parts and calx of iron will remain undiſſol- 
ved; the iron may be afterwards ſeparated 
by digeſtion in marine acid, and the ſulphur 
by digeſtion in cauſtic fixed alkali, the reſi- 
duum weighed before and after will ſhew the 
proportion of each, 


15. The nitrous ſolution will contain the 
lead and ſilver; this ſolution ſhould be pre- 
cipitated by the mineral fixed alkali, and the 
precipitate waſhed in cold water, dried and 
weighed. After weighing it ſhould again be 
digeſted in cauſtic volatil alkali, which will 
diſſolve and take up only the calx of ſilver, the 
reſiduum being again dried and weighed, gives 
the proportion of the calx of lead, of which 
132 gr. are equivalent to 100 of lead in its 
metallic ſtate ; and the difference between the 


weight 
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to 100 of lead in its metallic ſtate, The 


decanted liquor evaporated to dryneſs, af- 
fords the phoſphoric acid. : 


SpEciESs V. 


Mineralized by. Sulphur, with Silver and a 
little Iron. 


Galena, Potters Ore, Bley Glanz, Bley Schaveif, 
| of the Germans. | 


13. It is the commoneſt of all lead ores, 
of a bluiſh dark lead colour, formed of cubes 
of a moderate ſize, or in grains of a cubic 
figure, whoſe corners have been cut off; its 
texture is lamellar, and its hardneſs variable; 


the hardeſt ſort containing a greater mixture 


of iron or quartz; that in grains is thought 
to be the richeſt in ſilver; but the richeſt con- 
tains only about 1 or 1,5 per cent. that is, 
12 or 18 ounces per quintal, the pooreſt about 
60 gr. Ores that yield about + an ounce of 
filver per quintal, are barely worth the coſt 
of extracting it; the proportion of ſulphur 
to lead in this ore is alſo variable within the 
limits of 15 and 25 per cent. that which con- 
tains leaſt is called Bley Schaweif, and is in 
ſome degree malleable, The proportion of 
lead is from $5 to 60 per cent. by reaſon of 
an accidental mixture of quartz, that of iron 
| is 


# . 


3 Lead. : RE 
is generally very ſmall. Dr. Wat/on remarks, 
that the ores which are pooreſt in lead, are 
often the richeſt in filver, Mr Monnet al- 
ſerted, that ſulphurated lead ores are inſoluble 
in nitrous acid, but Dr. Watſon has ſhewn that 
dilute nitrous acid diſſolves them compleatly. 
3 Mats. 228, The ſpecific gravity of Galena, 


is from 7,000 to 7,780 ; when melted it 
yields a yellow flag. 2 


14. To analyſe this ore in the moiſt way, 
let it be diſſolved by boiling in the dilute 
nitrous acid, the ſulphur and inſoluble ſton 
parts and calx of iron will remain undiſſol- 
ved; the iron may be afterwards ſeparated 
by digeſtion in marine acid, and the ſulphur 
by digeſtion in cauſtic fixed alkali, the reſi- 
duum weighed before and after will ſhew the 
proportion of each. 


15. The nitrous ſolution will contain the 
lead and ſilver; this ſolution ſhould be pre- 
cipitated by the mineral fixed alkali, and the 
precipitate waſhed in cold water, dried and 
weighed. After weighing it ſhould again be 
digeſted in cauſtic volatil alkali, which will 
diſſolve and take up only the calx of ſilver, the 
reſiduum being again dried and weighed, gives 
the proportion of the calx of lead, of which 
132 gr. are equivalent to 100 of lead in its 
metallic ſtate ; and the difference between the 
jd e weight 
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weight af the precip itate, before and after 
the 2 app lication. of the volatil alkali, gives = 
| Quantity of the calx of filyer, of which 129 


Br. are equivalent to 100 of filver in its me- 
tallic form. 


156. If the ore contains any ſoluble matrix, 
which very ſeldom happens, it ſhould firſt be 
ſeparated by boiling in diſtilled vu 2 


Bergm. 424. 


17. In the dry way this ore may be eſſayed 
by melting it with + of its gt of Hine; 
of iron. cs 


Segels VI. 


Safe by Sulphur, wh Silver end Re- 
| gulus of Antimony. ; 


Antinonial Lead Ore, Sproterx, Stripmalm. | 


18. Its colour is the ſame as that of Galena, 
but its texture is different, being radiated, 
filamentous, or ſtriated ; when heated it yields 
a white ſmoke ; it affords from 40 to 50 per 
cent. of lead, and from 4 an ounce to 2 ounces 
of ſilver per quintal. 


It is eſſayed in the {quid way, by ſolution 
in concentrated ſpirit of nitre, whic dephlo- 
Fillicates the — and leaves it * the 

orm 


0 
form of a calx. Kh gr. of this calx are equi» 
valent to 100 of the regulus. Or ſtill better, 
by ſolution in ſpirit of ſalt which diffolves 
both the lead and regulus, and leayes the 
ſulphur and ſtony matter which are ſeparable, 
as ſhewn in N? 14. If water be poured on 
the ſolution, the calx of antimony will be 
ſeparated, | | 


Syzcies VII. 
Mineralized by Sulphur, with Silver and @ 
large Proportion of Iron. 


Pyritous Lead Ore, 2 


20. This is of a brown or yellowiſh eo 
lour, of an oblong or ſtalactitical form, 
friable, and of a lamellar, ſtriated or looſe 
texture; it affords at moſt 18 or 20 per 
cent. of lead, which flows by barely heat- 
ing it, as the iron detains the ſulphur ; it is 
no more than a mixture of galena with the 
brown pyrites, Chap. 5. N? 31. 


Sptcries VIII. "EY 
Mineralized by Sulphur and Arſenic, with 


Silver. 


Red Lead Spar. 


21. Lately diſcovered in Siberia; exter- 
nally it is of a * internally of a _ 
| "ORF red, 
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red, and for the moſt part cryſtalized in 
rhomboidal paralellipipeds, or irregular pyra- 
mids, According to Lehman it contains ſul- 
phur, arſenic, and about 34 per cent. of lead, 
and according to Mr. YPallas alſo ſilver. 
Pallas Reiſe. 2 Theil. p. 274. 


SPECIES IX. 
Stony or ſandy Lead Ore. 


22. This conſiſts either of the calciform 
lead ores, or galena, intimately mixed and 
diffuſed through ſtones or earths chiefly of 
the calcareous kind. | 


23. It is analyſed in the moiſt way in the 
manner already deſcribed, and in the dry way, 
if the matrix be calcareous, by adding the 
fluor ſpar, or if filiceous, the black flux 
with a little iron. 


24. Ores of lead are moſt frequently found 


among ſtones of the calcareous or barytic 
genus. 


CHAP. VUL 
Mercury, 
1. It were ſuperfluous to mention its leſs 


obvious characters, as its liquidity alone ſuf 
Nut | ficiently 
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ficiently diſtinguiſhes it from all other me- 
_ tallic ſubſtances. 15 | 1 


SprECIEs I. 


Native. 

2. Native mercury has frequently been 
found in the mines of 1dria, Friuli, Lower 
Auſtria, Deuxponts, &c. flowing from a 
ſhiſtoſe or quartzy matrix, and probably 
mixed with ſome other metal, as its globules 
are not perfectly ſpherical: In Sweden and 
Germany it has been found united to filver in 
the form of a ſomewhat hard and brittle amal- 
gam. Mon. Mineral, 387. 3 Lin. von 
Gmel. 41. It has alſo been obſerved viſibly 
diffuſed through maſſes of clay, or ſtone of a 
white, red, pr blue colour and great weight, 
in Spain and Idria, and in Sicily in beds of 
chalk. Borch Sicil. Mineral. p. 508. 


3. To examine its purity in the moiſt way, 
Mr. Bergman recommends ſolution in the ni- 
trous acid; for, as he well remarks, the metals 
it is moſt likely to be mixed with are gold, 
filver and biſmuth, as they are moſt fre- 
quently found native: in this ſolution, gold, 
if any be contained in the mercury, will re- 
main undiſſolved; biſmuth may be ſeparated 
by the affuſion of water, but the ſilver and 
„ X 2 meteury 
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mercury will remain, and both ſhould be pre- 
cipitated by the marine acid; the precipitate 
— in cold water and dried ſhould be 
weighed, and then digeſted in hot water, 
the marine mercury will be diſſolved ; the 
reſiduum, containing only the marine filver, 
| ſhould again be waſhed, dried and weighed; 
the difference between the former and preſent 
weight gives the quantity of marine mercury, 
and the metallic contents of each may be de- 
_ duced by the rule of Ro from the 2d 
table. 


 SpgCIEs U. 
Mineraliaed by the aerial Acid. 
been precipitate per ſe or Calx of Mercury. 


4- This is ſaid to have been lately found in 
Aria in hard compact maſſes browniſh 
red colour, and granular textur mixed with 
ſome globules of native mercury. By diſtil- 
lation it is recovered in its running form, 
100 parts of it afford 91 of running mer- 
M3 ' Roz, Jan. 1784, p. 61. 


| SPECIES III. 
Iiaeralired by the Vitriolic and Marine 4. 
Vaitriol and Marine Salt of Mercury. 


$- Mr. Woulfe firſt diſcovered theſe ſalts at 


3 in the dutchy of n ; 
they 


* * * 
/ 
. 
* 
+3 
'# 
* _ 
1 F Ko 
* 


= "Merewy: 309 
they have a ſpar-like appearance, and are ei : 
ther bright and white, or yellow or black, 
mixed with einnabar in a ſtony matrix; theſe 
well mixed with 3; of their weight of veget- 
able alkali, afforded him cubic and 
cryſtals, that is, ſalt of ſilvius and tartar 
vitriol, Phil. Tranſ. 1776. The marine ſalt 
1 is in the ſtate of ſublimate cor- 
rolive. | add es, ot, 


6. Mr. Bergman's ingenious and truly ſei- 
entific method of diſcovering the proportion 
of theſe falts is nearly as follows: Firſt, by 
trituration and digeſtion in marine acid he 
expells the vitriolic, the mercury uniting 
preferably with the former. of theſe acids; 
the whole is then diffolved in a ſufficient, 
quaneiey 97 water ; into this ſolution he 

rops that arine baroſelenite until no fur- 
ther precipikation is perceived ; the true or 
vitriolic baroſelenite thus formed, being waſh- 
ed and dried, contains 13 per cent. of real 
vitriolic acid: now vitriol of mercury con- 
tains- 19 per cent. of real acid. Hence the 
weight of the former being found, that of 
the latter will eaſily be known; for ſuppoſing 
the weight of the baroſelenite to be 100 gr, 
then it will contain 13 of vitriolic acid; and 
ſince 19 of vitriolic acid go to 100 7 of vie 
triol of mercury, 13 will go to 68,4; then 
if the weight of the vitriol of mercury be 

24 &3-. ſubtracted 
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ſubtracted from that of the whole of the ore, 
the remainder gives the weight of the marine 
ſalt of mercury, and this being ſublimate 
corroſive, 100 gr. of it will contain 77 of 
yy and 0 f in proportion; 


3 Sezcrns IV. 
Mincralized by Sulphur. 


Native Cinnabar. 


his is of different ſhades, from a yele 
| Jowith to a:deep red, -and is found either pure 
in hard, friable maſſes, either ſhapeleſs or 
cryſtalized in cubes, and ſometimes tranſpa- 
rent, or intermixed with clay or ſtone, or in- 
terſperſed through the ores of other metals, 
particularly thoſe of ſilyer or, copper, or 
martial pyrites ; its texture is eker radiated, 
ſtriated, ſcaly or granular. 1 of ein- 
nabar contain about 80 of mercury, and 20 
of ſulphur ; artificial cinnabar contains a little 
more ſulphur, and hence its colour is darker ; 
its ſpecific gravity is about 7-000 ; it ſublimes 
in cloſe veſſels, and in open, it is decompoſed 
and volatilized when ſufficiently heated ; it s 
inſoluble in the nitrous and vitriolic acids; 
is ſometimes contained in very heavy red 5 
| prownith red ſtones or land, 


8, To analyſe i it in a the n way, its ſſony 
matrix 
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matrix ſhould firſt be diſſolved in nitrous 
acid, and the cinnabar being diſengaged 
ſhould: be boiled in 8 or 10 times its weight. + 
of aqua regia, compoſed of 3 parts nitrous 
and 1 of marine acid; the mercury may then 

be precipitated from the ſolution in its run- 
ning form by zinc. 


9. In the dry way the mercury is obtained 
in its running form by diſtilling the cinnabar 
with 5 of its weight of filings of iron, or 
even without iron, if the matrix of the ein- 
nabar be calcareous. 


5 Spxciks V. 2 
Mineralized by Sulphur with Copper, 

| ' Black Ore of Mercury. | 

10. According to Cronſted and Linneus this 
ore is of a blackiſh grey colour, glaſly tex- 
ture, and decrepitates ſtrongly when heated; 
the cinnabar is volatilized, and the copper 


remains, and may be diſtinguiſhed by the 
uſual teſts, 8 


Species VI. 
Pyritous Mercurial Ore, - 
11. Mr. Monnet relates, that he found in 


Ing bi a grey or whitiſh friable ſubſtance, 
; was X 4 | 100 
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100 parts of which afforded 1 of mercury, 

4 of ſilver, and the remainder iron, coba 
ſulphur and arſenic. Mineralog. p. 392. 


12. Cinnabar mixed with arſenic or real- 
gar is {aid to be found in Japan. 3 Lin. von 
Gmelin, p. 65. At Morsfc/d, cinnabar and the 
white calx of arſenic preſent themſelves in 


the ſame rock. id. 
CHAP, IX. 
Zinc. 


1. Zinc is the moſt malleable of all the 
ſemi-metals; its colour is nearly the ſame as 
that of lead ; its ſpecific gravity is from 6,9 
to 7,24; it is ſoluble in all acids, and its ſo- 
lution is colourleſs ; it melts at a lower heat 
than ſilver or copper, but a higher than lead 
or tin, and at the ſame time inflames and 
ſublimes, forming a light white calx, called 
flowers of zinc, which are very fixed in fire, 
and ſoluble in acids. 


SPECIES I, 


- 


Native. 


2. This bas not as yet been obſerved ; that 
mentioned by Romare appears to have been 


* | Mineralfied, 
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A Mineralized. 4 
3. All the ores of zinc tinge plates of cop- 


per when ſtratified with them and charcoal, 


only the ſulphureous require previous torre- 
faction. „ 


Srrc1xs IL, 
Mineralized by the gerial Acid, 
Calciform Ores. 


Of theſe there are 4 Varieties. 


I. VARIETY, 


Pure Calx of Zinc, Vitreous Zinc Ore, Zinc 


4. Of a whitiſh, grey, bluiſh grey or yell 


lowiſh colour, and of a hardneſs generally 
ſufficient to ſtrike fire with ſteel; in its frac- 
ture it reſembles quartz, amorphous, ftalac- 
titical or cryſtalized in groups, and weighty ; 
by calcination it loſes + of its weight, with 
out emitting a ſulphureous or arſenical ſmell, 
and is infuſible in the ſtrongeſt heat either 
ſingly or with mineral alkali, but eaſily 
fuſible with borax or microcoſmic ſalt. In 
the mineral acids it is ſoluble with effer- - 
veſeence, and with the vitriolic affords vitriol 
of zine, 100 gr. of this ore contains about 


65 
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65 of the calx of zinc, 28 of acrial acid, 6 
of water, and 1 of iron, and ſometimes a 


little of ſilex. 2 Bergm. De Min, Zinci. 


$5. Note, Mr. Bergman ſuſpects the ſub- 

ſtance called zinc ſpar by Baron Born to be a 

different ſubſtance. Mr. Bindbeim found it 

inſoluble in acids before calcination, and in 

the dry way infuſible with the three uſual 

fluxes, but after calcination it becomes ſo- 
Juble in acids. 4 Berlin Schrift. 399. 


/ 


Il. Variery, 
Mixed with a notable Proportion of Iron, 
Tutenago. 


6. Mr. Engeſtrom, in the Memoirs of Stock- 
holm for the year 1775, has given us an ana- 
lyſis of an ore of this ſort from China ; it 
was of a white colour, interſperſed with red 
| ſtreaks of calx of iron, and ſo brittle as to 
be eaſily broken betwixt the fingers; in the 
dry way it exhibited the ſame appearances as 
the former Variety, except that it loſt no part 
of its weight; it was ſoluble in the mineral 
acids, particularly with the aſſiſtance of hear, 
and with the vitriolic afforded vitriol both of 
zinc and iron ; the quantity of fixed air was 
ſo ſmall as to be abſorbed by the ſolution ; it 
contained in various ſpecimens from 69 ta ga 

per 


cent, of zinc; the remainder was iron 
and a ſmall proportion of argill. Mr. Bind» 
heim allo diſcovered this Variety in Germany, 
and found it to conſiſt of zinc, a little iron 
and filex, 4 Berl, Schrift. 400. 


III. VARIETY. 


Mixed with Iron and Cay in various Pro- 
| LET portions, | 


Ca lamine, 


7. Its colour is white, grey, yellow, brown 
or red, not fo brittle as the 2d Variety, and 
of various degrees of hardneſs, though 
ſcarce ever ſo hard as to ſtrike fire with ſteel ; 
its texture equable or cellular, and its form 
either amorphous, cryſtalized or ſtalactitical⸗ 
when calcined it loſes no part of its weight, 
except it be mixed with charcoal, and then 
flowers of zinc ſublime ; it is ſoluble in acids, 
and with the vitriolic affords vitriol of iron 
as well as of zinc, which ſhews the iron it 
contains is not much dephlogiſticated, The 
ſpecific gravity of the beſt ſort, that is, the 
grey, is 5,000: 100 parts of this afforded 
Mr. Bergman 84 of calx of zinc, 3 of iron, 
1 of argill, and 12 of ſilex; but in other 
ſpecimens theſe proportions are very different; 
ſome ores are ſo poor as not to contain above 


4 Per 
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4 per cent. of calx of zinc; a good ore ſhould 
afford at leaſt 30 per cent. and its ſpecific 
gravity be about 4,400 or $000, 


8. Sometimes calamines contain a mixture 
of calcareous earth and lead, 3 Lin. von 


Gmel. 112, Moſt of the Engliſh calamines 
contain lead. | 


9. The firſt and ſecond Varieties are eaſily 
analyſed in the moiſt way, by diſſolving them 
in the dilute vitriolic acid; the filex, if any, 
will remain undiſſolved, and the zinc and 
fron are taken up, and may be ſeparated b 

adding a piece of zinc previouſly weighed, 
and boiling the ſolution; the iron will be 
precipitated ; the ſolution, which then con- 
tains only zinc, ſhould be precipitated by 
aerated mineral alkali. 193 gr. of this pre- 


-  xipitate are equivalent to 100 of zinc in its 


metallic form, from which the weight loſt 
by the inferted zinc ſhould be ſubtracted ; the 
weight of the fixed air and water may be 
collected by comparing the loſs of weight 


which the ore ſuffers by calcination and ſolu- 
tion in acids, | | 


10. The analyſis of the gd Variety, or ca- 
lamine, is more complex. Mr. Bergman 

ives us two methods of performing it. The 
firſt is to dephlogiſticate it in the nitrous _ 
| wit 


with the aſſiſtance of heat and boil away 
acid to dryneſs. Repeat this operation twice - 
or thrice, uſing each time twice as much of 
the acid as the ore weighs; and, laſtly, diſ- 
ſolve all that is ſoluble in a freſh portion of 
nitrous acid: by this means the zinc (and 
lead if any) with the argill, will be taken 
up, while the iron, being dephlogiſticated. 
will with the filex remain undiſſolved; if 
the ſolution contains lead, the marine acid 
will precipitate it; after which the vitriolic 
may be uſed to precipitate the calcareous 
earth, if any be contained in the ore, or the 
lead and other metals may be precipitated by 
adding a piece of zinc as in N? g. The zing 
may then be precipitated by the Pruſſias 
alkali, the weight of which divided by 5 gives 
that of zinc in its metallic form contained in 
the ore. The undiſſolved reſiduum ſhould be 
treated with three times its weight of concen- 
trated vitriolic acid, and evaporated to dryneſs, 
and all that is ſoluble extracted with warm 
water ; the iron ſhould be precipitated by the 
Pruffian alkali, and the argill by the aerated _ 
mineral alkali, which ſhould alſo be added to 


the nitrous ſolution after the zinc is pteci- 
pitated. 


11. The ſecond method is ſhorter and more 
ingenious. He diſtills the vitriolic acid over 
calamine to dryneſs; the reſiduum he lixi- 

viates 


- 
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viates in hot water, what remains undiſſolved 
is filex ; to the ſolution he adds a cau'tic vo- 
latil alkali, which precipitates the iron and 
argill, but keeps the zinc in ſolution, as it is 
ſoluble in vitriolic ammonaac ; the precipitate 
he re-diſſolves in vitriolic acid, and ſeparates 
the iron and argill as before. 


IV. Vaniery. 
Mixed with a notable proportion of Silex. 
EZ eolytiſorm. 


12. The real contents of this ſubſtance 
, were firſt diſcovered by Mr. Pelletier, a mot 
accurate Pariſian chymiſt. It was long taken 
for a zeolyte, being of a pearl colour, cryſta- 
lized, ſemi-tranſparent, confiſting of laminæ, 
diverging from different centers, and be- 
coming gelatinous with acids, It was com- 
monly called zeolyte of Friburgh, he found 
100 gr. of it to contain from 48 to 52 of 
quartz, 36 of calx of zinc, and 8 or 12 of 
water. : 


SpECIEs III. 


Mineralized by the Vitriolic Acid. 


5 3. This has already been mentioned in 
the ſecond part. 3 


SPECIES 


Zinc. 319 5 
SPECIES IV. 


Mneralized by Sulphur, by means of Iron. 
Blende. Pſeudo-galena. Black Jack. 


14. Of this there are ſeveral varieties, ge- 
nerally of a lamellar or ſcaly texture, and 
frequently of a quadrangular form, reſem- 
bling galena, they all loſe much of their weight 
when heated, and burn with a blue flame; 
their ſpecific gravity is inferior to that of ga- 
lena. Almoſt all contain a mixture of lead 
ore, moſt of them exhale a ſulphureous ſmell 
when ſcraped, or at leaſt when vitriolic or 
marine acid 1s droped on them, 


I. VARIETY. 


Bluiſh Grey, and of a Metallic Appearance, 
| Glanz Blende. 


15. Its form is generally cubical or rhom- 
boidal, its texturg ſcaly or ſteel grained ; by 
calcination it loſes nearly 5 of its weight; 
after calcination it is more eaſily ſoluble in 
the mineral acids. 100 Parts of it afforded 
Mr. Bergman about 52 of zinc, 8 of iron, 


4 of copper, 26 of ſulphur, 4 of water, and 
6 of ſilex. 


16, To analyſe this ore in the moiſt way, 
Mr, 
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Mr. Bergman firſt expelled the water, an 
part of the ſuphur by diſtillation ; the reſi- 
duum he treated with 3 times its weight of 
oil of vitriol evaporated to dryneſs, this lixi- 
viated with warm water, left only 6 parts 
undiflolved ; in this ſolution a poliſhed plate 
of iron was boiled, which precipitated the 
copper. He then by means of the phlogiſticated 
alkali, precipitated the zinc and iron. This 
precipitate being calcined in an open fire, was 
ſeveral times treated with nitrous acid, evapo- 
rated to dryneſs, until the iron was perfectly 
dephlogiſticated 5 freſh nitrous acid being 
then added, diflolved the zinc only, which 
being precipitated by the Pruſſian alkali, the 
proportion of zinc, in its metallic ſtate, was 
found as in N? 10. Neither metal, as con- 
tained in the ore, is much dephlogiſticated. 


II. Variety. 
Black, Pecheblende. 


17. Of moderate hardneſs, does not give 
fire with ſteel, frequently cryſtalized, and 
then ſometimes tranſparent, or ſemi tranſ- 
parent; when pulverized, it gives a reddiſh 
powder, when heated it decrepitates, and if 
laid on a burning coal jt emits a ſulfureous * 


ſmell, and depoſes white and yellow flowers 5 


it is not magnetic even after torrefaction, hut 
laſes 25 per cent, of its weight. It is fre- 
| quently 
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qu ently mixed with ſilver, _ and other 
metals, 100 Parts of that of Danemors, 
examined by Mr, Bergman, exhibited 45 of 
zinc, 1 of regulus of arſenic, 9 of iron, 6 of 
lead, all ſlightly dephlogiſticated, 29 of ſul- 
PAs 6 of water, and 4 of ſilex. 2 Bergm. 3 32. 


18. This ore he analyſed | in the moiſt way 
after the following manner, firſt, by diſtil- 
lation he obtained the water, regulus To arſe= 
nic, and part of the ſulphur; the reſiduum 
he boiled in marine acid, until all that was 
ſoluble was taken up. To the ſolution, after 
its filtration and ſome evaporation, he added 
vitriolic ammoniac, by whoſe decompoſition 
vitriol of lead was precipitated in ſome mea= 
ſure, and the remainder of it by further eva= 
poration. This being ſeparated, the remainder 
was evaporated to dryneſs, and treated with 
nitrous acid, and at laſt, calcined to dephlo- 
giſticate the i iron; the calx of zine only, was 
then diſſolved in the nitrqus acid, and preci- 
pitated by the Pruſſian alkali. 


FEES 


II. VARIETY. 


Red, or Reddiſh Brun. Rd Slag of the 


Swedes. 


19. Its texture is generally ſcaly, ſome» 
times cryſtalized, and ſemitranſparent, it 
— ob | gives 


| 
| 
| 
| 
; 
| 


gives fire with ſteel, it does not decrepitate 
nor ſmoke when heated, yet it loſes about 13 
per cent, of its weight by torrefaction. 


L 
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Fi 106 Parts of that of Sablberg, contained by 
Mr. Bergman's analyfis, 44 of zinc, 5 of 


iron, 17 of ſulphur, 5 of water, 5 of argill, 
and 24 of quartz, 5 6 


20. In analyſing this ore, the water and 


ſulphur were obtained as before, nitrous acid 
was ſeveral times diſtilled to dryneſs over the 


reſiduum, which was at laſt calcined, and 


again treated with the nitrous acid, which 
then left the iron and quartz and a little 
argill undiſſolved; the Prufſan alkali preci- 


Pitated the zinc from this ſolution, and after 


that, the acrated volatil alkali precipitated 


the argill. The undiſſolved reſiduum was 


treated with oil of vitriol diſtilled to dry- 


"neſs, which took up the calx of iron, and a 


ſmall proportion of argill. The Prufhan alkali 


precipitated the iron, and the liquor being 
then evaporated, afforded a little alum and 
tartar vitriolate. He | 


IV. VarieTy. 
Phoſphoreſcent Blende. 


- 21, Its colour is generally greeniſh, yel- 
lowiſh green, or red, of different degrees of 


tranſparency, 


— 
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tranſparency, or opake; when ſcraped with 
a knife in the dark, it emits light, even in 
water, and after undergoing'a white heat, 
when diſtilled per ſe, a ſiliceous ſublimate 
riſes, which ſhews it contains the ſparry acid, 


ee united to a metal ſince it ſublimes. 


t is almoſt wholly ſoluble in the marine 
acid in a boiling heat. | 8 MR 


Mr. Bergman found 100 parts of that of 
Scbgrfenberg. to contain 64 of zinc, 5 of iron, 
20 of ſulphur, 4 of fluor acid, 6 of water, and 


5 * 


1 of ſilex. 1 
V. Variety, 


Greyifh yellow Blende. 


22, This conſiſts of a mixture of blende, 
galena, and petrol, it contains about 24 per 
cent. of zinc; it is probably the ſame as the 
grey blende of Monnet Mineral. p. 400. 


VI. VARIETY. 
White Blende. 93 
23. Found at Silverberget Cronft. F, 230, 
VII. Vanzry. 


Yellow Blende. 
24. Of the colour of wax, and ſemi-tranſ- 
Parent, contains _ ſulphur, Mon. 490, 
740 "Re 25. 


5 —ͤmq) ·¹¹⁰ —_ 
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25. In the dry way zinc is reduced by 
diſtilling its ore torrefaction, with a mix- 
ture of its own. weight of charcoal, in an 
earthen retort well luted, and a ſtrong heat; 
but by this method, ſcarce half the zinc it 

contains is obtained. un 


CHAP. x. 
Regulus of Ant imony. 


1. Its colour is of a ſilvery white, its tex- 
ture micaceous; its ſpecific gravity, when 
perfectly freed from iron, 6, 860; it is re- 
markably brittle; the nitrous acid dephlo- 
giſticates it, but holds only a very minute 
rtion of it in ſolution. The marine has very 
ittle effect on it, but it is in a conſiderable 
degree, ſoluble in aqua regia formed of 7 
parts marine, and 1 of nitrous acid; or in a 
mixture of the vitriolic and marine acids, or 
even of the vitriolic and nitrous, It melts 
long after it becomes red hot, emits a white 
ſmoke, and evaporates, forming white flowers; 
5 cloſe veſſels it ſublimes without decompo- 
ition. | | 1 


Sexcizs I. 
Natiue. ; 


2. This was firſt diſcovered in the mine of 
Sala in Sweden, by that great metallurgiſt, 
: d Dr. 
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Dr. Schwab, in the year 1748; TRE 
poſed of ſhining / white irr r planes or 
facettes, reſembling Miſpicbel, for which it 
was long taken, and in effect contained a 
mixture of arſenic; it has alſo been lately 
found in the mines of Allemond in France by 
Mr, Mongez the younger, alloyed with about 
3 per cent. of r 23 Roz. 66. ö 


3. Its purity may be ekanidied by boiling 
it in a large quantity of nitrous acid, 
will hold only the arſenic in ſolution. i 


SPECIES II. | 
Mineralized by the aerial Acid. 
Native Calx of Antimony. 


4. This was alſo lately diſcovered by Mr. 
Mongez ; it conſiſts of a group of white cryſ- 
talized filaments diverging from a common 


center like zeolyte ; urged with a blow pipe 
on charcoal it will diſſipate, which, together 


with its inſolubility in nitrous acide is ſuffi» 
cient to diſtinguiſh it. 


BY TIT SegCIES I. | 
 Mineralized by ns 
2 Antimony, 


a 5 5 1% colour is dark, or bluiſh grey 3 its 
Y 3 texture 
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texture fibrous, cuneiform, ſolid,” or lamel- 
lar; this laſt is ſometimes called antimonial 
golena z its form generally indeterminate, 
but ſometimes eryſtalized; it is the moſt 
fuſible of all ores; its ſpecific gravity is from 4 
10 4324 and when melted 4,7 or 5,000 ; it ſul- 
lies the fingers, and is very brittle ; when _ 
dually heated in a erucible it loſes about 22 
cent. of its weight, and becomes a grey 
it is perfectly ſoluble in the marine acid with 
the aſſiſtance of heat; the nitrous only cal» 
cines the reguline part, and the vitriolic has 
but little effect on it; 100 parts of it contain 
74 of regulus ſlightly dephlogiſticated, and 
26 of ſu}phur, 3 Bergm, 167, 


6. It is analyſed by ſolution in aqua regia, 
conſiſting of 1 part nitrous, and 4 of marine | 


nk, : the fulphuy i is found on the filter. 


| In the dry way antimony is ſeparated 
2 the flony parts of its we'd diſtillation 
per deſcenſum ; it is afterwards reduced to a 
regulus by gently roaſting it untill it loſes 
22,5 per cent, of its weight, and then mix- 
ing the grey calx thus formed with twice its 
weight of black — and n fuſing it 
in a covered crucible, 


Seventh IV. 


eee Aden. 
| Seine IV, 
— Mineralized by. Sulphur and ai. 
Agſenicated Antimony. 


8. This is che ſame as the plumoſe {ilver - 
ore mentioned among thoſe of ſilver, Species 
iT; beſides the colours there mentioned, it 


is found red or green, and then contains but 


a ſmall proportion of ſilver; its texture fila - 


mentous, very brittle and fuſible. 


9. It is analyſed by ſolution in aqua regia 3 
both the regulus and arſenie remain in the 


ſolution; the ſulphur is ſeparated by filtra- 
tion; if the ſolution be vs boiled with 
twice its weight of ſtrong nitrous acid, the 


dephlogiſtication, and the arſenic conv 
into an acid, which will remain in the liquor, 


and may be procured by n to 


dryneſs. 


10. If filver or copiper be ſuſpected in this. 
85 ore, it ſhould be treated in as Chap. 3. N? 25: 


1 II AFP. I. 
Regulus. of Arſentc. 
1. Of a bright yellowiſh white colour, but 


ſoon loſes its luſtre, and grows black by expo- 
Y 4 lure 


27 


7 7 
82 
4 


regulus' of antimony will be precipitated by 


f 

j 

| 

' 
} 
j 
j 
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Care to the air ; it is of a looſe ſtructure, very 
brittle, and of a lamellar texture ; its ſpecific 
gravity is 8,3 10; if laid on a red hot iron it 
burns with a ſlig -bt flame, white ſmoke, and 
25 ſmell, is wholly volatilized, and tinges 

plate of copper held over it white; it is 
ty ſoluble 191 the nitrous acid, more diffi- 
cultly i in the vitriolic, and ſcarce at all in the 
marine; boiling oils alſo diſſolve i it 1 it ge- 
tonates with nitre. | | 


Irven IESs I. 
| Native, Scherbes Cobalt, F. liegenſtein, que 


teftace. 


;. of a lead colour, of different degrees 
of 1 een friable, and of a ſcaly texture, 
ſeldom, if ever, cryſtalized ; it poſſeſſes all 

the . of the regulus above der 
ſeribed. | 


3- It may y be analyſed by ſolution in aqua 
regia ; the ſilver, if any, will remain preci- 
Pitated ; the iron, of which it commonly 
contains a ſmall proportion, will remain in 
the ſolution ; but if a ſmall quantity of water 
be added to the ſolution, the calx of arſenic 
will be precipitated, and the iron remain. 


1 Miſpickel,which conſiſts of arſenic nearly 
in a reguline ſtate united with iron, has al- 


ready 


FRY 


Regulus of Arn. _ 


ready been mentioned among 1 iron 23 
Species 20. 


seis Il. 


_ Mincrolized by the ri Ard 


HF 


Caleforn arſenical Ore, native Calx of Arſenis, 


of ar fenict, - 9 1177 11 ; 


6. It is found either indurated in the form 
of white opake, tranſparent, or ſemi · tranſ- 
parent cryſtals, or in a looſe powdery tate, 
frequently mixed with native- arſenic; it is 
volatil when heated, though leſs fo than the 
regulus ; it does not detonate with e 
though an efferveſcence ariſe. 


hs ſpecitic grayity is from 3.706 to 510803 
it is ſoluble in about 70 or 80 times its weight 
of water in the temperature of 60, or in 15 
or 20 times its weight of boiling water; the 
ſolution turns tincture of turnſole red, and 
ſyrup of violets green; it is ſcarcely ſoluble 
in the vitriolic acid, ſomething more in the 
marine, and moſt perfe&ly in the nitrous di- 
lated ; when in a powdery form, it is called 
Hos arſenici, and has been often taken for a 
calcareous cart. 


6. White pyrites, which conſiſts of the — 
of arſenic, mixed with ſulphurated 3 — 


hoon.” 


1 77 
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been deſcribed among the 1 iron ores. ae: 
cies 19. 


1 


SPECIES III. 
Mineralized by Sulphur. 


Of this there are two Vilicties, the 
dor and the red; both are ſublimable in 
cloſe veſſels, detonate with nitre, with fixed 5 


e 


- { 
FRIES 


I. Vnrr. 


Tale, Orptniws 


8. This is rarely found erytalized. Baron 
| Bog once found i; in a polyhzdral form in a 
blue clay in Hungary; it is generally com- 
poſed of ſhining, flexible laminz like mica, 
more or leſs ſolid ; its ſpecific gravity is about 
3,315 it contains only about ++ of its 
avs, hg pars it burns with a blue A r 


7 


44 ae Fl IL Vanrery, 


5 
* Realgar,. Rekha: . | 
* It is found either in ſhapeleſs or ſtalacti- 
tica | 


maſſes, opake or ſemi-tranſparent, or 

_ tranſparent and regularly cryſtalized in octo- 
_ haedral . or priſms, and then called 
1 hk arſenic ;, its ſpeciti gravity is 3,225. 
100 


- Regulus of Abu 3 
100 parts. of it contain 16 of e tay / 
trous acid ſoon geren its e 4 


10. To analyſe theſe ores, they ſhould, be 
digeſted in marine acid, "wes. the nitrous 
by degrees to help the ſolution; the ſulphu 
will be found on the filter ; the arſenie i 
remain in the ſolution, and may de precipi⸗ 
tated in its metallic form by zinc, adding 
ſpirit of wine to the ſolution. 2 W 4. 


Speis IV. 
Cals of Arſenic diffuſed through Earths or 


Stones. 


11. Henchel mentions . bluiſh marl 
in which this calx was found ; clay and cal» 
careous ſtones are alſo ſometimes impr | 
with its it is diſcovered either by the ſmell - 
when laid on burning coals, or by lixiviation. 


132, In the dry way calx of arſenie 14 
rated from the ores which contain it by ſub- 
limation in a well luted retort, and a gradual 
heat, but ſome always remains, which cannot 


be expelled but by an open fire and the addi- 
"ou of charcoal, 


13. White aſks; that is, alk of arſenie, / 


Ent ri 5 
{ v7 


nelting it with a mixture of 2 parts 


ſoap, 
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ſoap, and two parts of mineral alkali, pouring 
it when in fuſion into a hot iron cone, or by 
mixing it with oil to the conſiſtence of a 
. then with a gradual heat diſtilling 
the Whole to dryneſs; towards the end the 
regulus fublimes, and may be made more 
perfect by a ſecond diſtillation with its 
own weight of oil; by reaſon of the offenſive 
Mell the diſtillation ſhould be made in the 


C H 'A P. XII. 


bit 8 „ Bnnth, ap 


1. Biſmuth is of a reddiſh or yellowiſh 
white colour, of a lamellar: texture mode- 
rately hard, and brittle; its ſpecific gravity 
exceeds that of any of the ſemi-metals, or 
even moſt of the intire metals, yielding only 
to that of platina, gold, mercury, lead and 
ſilver, being from 9,600 to 9, 700; its fuſi- 
bility is nearly as that of lead; it is eaſily 
ſoluble in nitrous acid or aqua regia, but 
ſcarcely in the vitriolic, and ſtill leſs in the 
marine; its ſolution is colourleſs, and is pre- 
cipitable by the addition of pure water. 


2. 113 grains of this precipitate from 


nmitrous acid, well waſhed and dried, are equi- 


Vvalent to 100 of biſmuth in its metallic form. 


3 * 
8 b - 
. 1 7.3 
* "31 r * „„ 44 $4» 
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Biſmuth, 333 
Den : p 
Native. | | 


3. This is the commoneſt of all native me- 
tallic ſubſtances, and is generally found either 
in cubes or octagons, or of a dentritical form, 
of in that of thin laminz inveſting the ores 
of other metals, particularly thoſe of cobalt, 
from which it is eaſily diſtinguiſhed and ſepa- 
rated by its great fuſibility; it is ſaid to be 
ſometimes alloyed with ſilver; if ſo, they are 
eaſily ſeparated by ſolution in nitrous acid, 


and the addition of water, which precipitates 


only the biſmuth, and leaves every other 
metal in the ſolution. A 7 


Srzeiks II. Wo 
Mineralized by the aerial Acid. 
Native Calx of Biſmuth. 


4. When pure it is of a yellowiſh white 


colour, and either in a powdery form, or in- 
durated like mortar ; but it is frequently of 
a greeniſh yellow colour, being mixed with 
ores of other metals ; the red and yellow part 


is moſt commonly cobalt ore, though it 


has often been miſtaken for biſmuth ; it is fre- 
quently found in glittering particles interſperſed 
through ſtones of various kinds; ſilver, irony 


and other metals are alſo found in it; from 


all 


ä RITES”. , ER 9 co _ 
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all which it is ſeparable by ſolution in nitrous 
acid, as before explained, 


Mineralized by the vitriolic Acid. 
© Wifmuth Bluth. 


| Fl This is ſaid to be of a yellowiſh, red- 
diſh, or variegated colour, and to be found 
mixed with the calx of biſmuth, incruſting 
other ores, Veltheim Grundriſs. | 


Mineralized by Sulphur. 


6. Tris chiefly found in Sweden, is of a 
bluiſh colour, lamellar texture, and teſ- 
ſellar form like galena, but mnch heavier; it 
, ſometimes preſents parallel ſtriæ like anti- 
mony, and its colour is variegated ; it is 
ſaid to contain beſides biſmuth alſo cobalt 
and arſenic. 3 Lin. von Gmelin, 133. This 
ore is very fuſible, and the ſulphur moſtly ſe- 
parates on ſcorification ; it is ſoluble in nitrous 
acid, and is analyſed like the foregoing ores, 


| Mineralized by Sulphur with Iron. 


7. This is ſaid to be of a lamellar eunei- 
Form texture, and to be found in Norway. - 


. In the dry way biſmuth is extracted 
from its ſtony ores by mixing 2 parts of the 
| | pulverized 
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pulverized ore with 1 of pounded glaſs, and 


1 of calcined borax, melting the whole ina 
crucible lined with charcoal. 


CHAP. Xn. 
Cobalt. 


I. Cobalt, or regulus of cobule; as its Hy 
called by ſome, is of a bluiſh grey colour, 
very hard, brittle, and ſteel grained j its 25 
cific gravity is about 7,700; its fuſibility is 
nearly as that of copper; it is difficultly eal- 
cined, and its calx is of a blue, ſo deep as to 
appear almoſt black; and this calx melted 
with borax, or potaſh and white filiceous 
ſand, gives a blue glaſs: this calx is not vo- 
latil ; the regulus 1 is eaſily ſoluble in ſpirit of 
nitre or aqua regia, and the colour of the ſo- 
lution is red, but difficultly in the vitriolic 
and ſcare at all in the marine acid ; the calx 
is more eaſily diſſolved by theſe SOR: it 
yields even to the acetous, 


Sencies IJ. wr. - , 
Native. 


2. This has not as yet been found; that 


which paſſes for ſuch is mineralized. by 


arſenic, 


is 


SPEC1ES 
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X Black Ochre of Cobalt Vitreous Ore of Cobalt; 
Kobalt mulm, Schlaten- Kobalt. 


3. This appears either in a looſe, powdety 
form, ſometimes as fine as lamp black; either 
grey or blackiſh, 'and called cobalt ochre, or 
in black indurated fcoriform maſſes, called 
Schlaten Nobalt, or vitreous cobaltic ore: 
they are both commonly free from ſulphur 
and arſenic, and when there are any, they 
are only mechanically mixed with this ore; 
ſome ſmall proportion of copper and iron is 
alſo ſometimes found in it; it is frequently 
imbodied in ſtones or ſands of a black co- 
Jour; talc, chalk and gypſum impregnated 
with it have been called by the ſame name, 
and by ſome Spiegel Cobalt; it is alſo con- 
tained in ſome green and blue earths as al- 
ready mentioned, p. 78, and 79. | 


4. To analyſe this ore let it be diſſolved in 
the nitrous acid; a plate of copper dipped in 
the ſolution will diſcover and precipitate the 
ſilver, if any, and a plate of iron will diſ- 
cover and precipitate copper, if the ſolution 
contains any; but it ſhould ſpeedily be with- 
drawn leſt the cobalt alſo ſhould- be precipi- 

1 85 | tated ; 
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tated ; then the whole ſhould be precipitated 
by a fixed alkali, and dephlogiſticated by ab- 
ſtraction of the nitrous acid and calcination ; 
if the calx be then digeſted in diſtilled vine- 
gar, the cobaltic part alone will be taken up, 
and may be precipitated by mild mineral al- 
kali, 160 gr. of this precipitate denote 109 
of cobalt in its metallic ſtate. 


SpEClxs III. | 
Mineralized by the Vitriolic or Arſenical Aale 


Red Cobalt Ochre, Kobalt bluth, Fleurs de 
Cobalt. 


5. This alſo i is found either /oo/e and pure, 
or mixed with chalk or gypſum, or indurated 
and cryſtalized in tetrahædral cryſtals, or in a 
ſtalactitical form; it melts eaſily, and then 
becomes blue; it frequently inveſts other cq- 
baltic ores, and is found ſometimes in ſtones, 
or ſand. Mr. Bergman has ſhewn that the 
arſenical acid, and not the calx of arſenic, 
enters into this combination, for cobalt is 
pever red, but when united to an acid. 


6. To analyſe this ore, Mr. Bergman ad- 
viſes to diſſolve it in water, acidulated with 
ſome acid (ſuppoſe the nitrous) and then to 
precipitate the cobaltic part with mild mi- 
neral alkali ; the liquor will contain cubic 

4 nitre 
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nitre and Glauber's ſalt, if the vitriolic acid 
be the mineralizer, or arſenicated ſoda, if the 
arſenical acid exiſts in the compound, 


SpECciks IV. 
Mineraliaed by Arſenic, with ſcarce any Iron. 


Grey Cobalt Ore. Stahl derben Kobalt, Glantz 
| Cobalt. 


7. Solid, heavy, compact, ſometimes of a 
dull, and ſometimes of a bright appearance, 
frequently cryſtalized in a teſſelar, ſometimes 
in a dendritical form, and generally fo hard 
as to give fire with ſteel. 


38. It is analyſed by ſolution in aqua regia, 
or nitrous acid and evaporation to dryneſs ; 
the reſiduum treated with the acetous acid 
will yield to it the cobaltic part; the arſenic 
| ſhould at firſt be precipitated by the addition 
of water. | 


9. Or elſe this ore may firſt be roaſted to 
expell the arſenic, and then treated with ni- 
trous acid, the cobalt will be diſſolved with 
very little of the iron, then by boiling the 
ſolytion moſt of the iron will be precipitated, 
and by adding a fixed alkali, the remainder 
of the iron will firſt be precipitated yellowiſh, 
and afterwards the cobalt reddiſh. Mem. Berl. 


"119% 


—S 
1779. p. 16. $0 alſo the Pruſſian alkali will firſt 
precipitate the iron blue, and afterwards the 
cobalt reddiſh, (ibid.) or rather grey. 


Specigs V. 
Mimeralized by Sulphur and Arſenic with Iron. 
White arſenicated Cobalt Ore, Kobalt Glantz. 


10. This bears a great reſemblance to the 
laſt, but is ſofter, for it never ſtrikes fire with 
ſteel, and ſometimes it is ſo ſoft that it may be 
ſcraped with a knife; it moſtly appears under 
ſome polygon form ; the moſt ſhining forts 
of this, and of the former Species, have been 
called Cobalt Glantz. 

It is analyſable like the former Species ; the 
ſulphur may be caught on the filter. | 


Speis VI. 


' Mineralized by a ſmall Proportion of Sulphur, 
with a notable Proportion of Irou without 
any Arſenic. | 


White unarſenicated Cobalt Ore. 


11. It is ſometimes found in large maſſes, 
and ſometimes in grains cryſtalized, of a dull 
white colour, and frequently bears the ap- 

2 2 pearance 
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pearance of miſpickel ; it becomes black, and 
not red by calcination, which diſtinguiſhes it 
Rom pyrites; it contains ſo little ſulphur, 
that none can be extracted from it; when 
diſſolved in aqua regia, its ſolution 1s yellow 
while cold, but greeniſh when boiling, which 
viciſlitade of colour is peculiar to marine co- 
balt ; it contains much more iron than it does 


12. In the dry way cobaltic ores, after free- 
Ing them from their matrix by waſhing, and 
from fulphur and arſenic by roaſting, are re- 
duced by melting them with three parts black 
flux in a lined andcoveredcrucible, in a ſmith's 
forge ; the beſt ores contain from 60 to 80 
per cent. of regulus, the worſt under 25 per 
cent. Smalt is reducible in the ſame manner, 


13. To eſſay the tinging power of cobaltie 
ores, the roaſted ore is melted wich three 
times its weight of pot-aſh, and five times its 
weight of pounded glaſs or flint, putting in 
the pot aſh firſt, then the glaſs or flint, and 
overall the ore. Scheff. 3:2. | 


14. If any . biſmuth. be contained in the 
cobalt ore, it will not mix with the regulus of 
cobalt, unleſs nickel alſo be contained in it, 
but will ſimply adhere to it, and may be ſe- 
hal e | parated 


PE £5 


puns by the hammer, or by melting it, ad 
t melts much eafier than cobalt; wed 
cobalt is by means of nickel united to bifs 
muth, the compound is called Spy; fo allo 
is a compound of cobalt, nickel, biſmuth, 
ſulphur and arſenic, _ eee, 


15. In general, cobaltic ores are knowh 
by their property of affording ſympathetic 
ink when digeſted in aqua regia, after the 
biſmuth is precipitated by the addition af 
water, 2 


* 


4 


CHAP, XIV. 
ade 22 


1. Nickel is a reddiſh white ſemi-metal of 
great hardneſs, ſo that it can ſcarce be filed, 
and of an equable texture 5 its ſpecific gra- 
vity varies according to its purity from 7,421 
to q, ooo, the pureſt being the heavieſt ; when 
very pure it is in ſome degree malleable, and 
always magnetic, and hence it is deemed to re- 

tain iron. The fuſibility of the common rea 
gulus is nearly as that of copper : it calcines 
more difficultly than cobalt; its calx is green, 
and riſes in a tuberoſe fungous form; it is 
_ difficultly ſoluble in the vitriolic or marine 
acid, but eaſily in the nifrous ; all theſe ſolu- 
tions are green, and volatil alkali turns 2 


2 3 
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blue, but iron diſcovers no copper in them, 
as it does in every combination of copper, 
ſulphur, iron, arſenic and cobalt. ence 
nickel muſt be deemed a diſtinct ſemi-metal : 
beſides, Mr. Bergman has ſhewn that ful- 
phur, arſenic a4 cobalt may be perfectly ſe- 
parated from it, though perhaps iron cannot; 
but it ſeems to me very probable that nickel 
itſelf may be magnetic: the pureſt regulus is 


much more difficultly calcined or melted. 


Sprcixs J. 
Native. 


2. This is mentioned by Mr. Rinman to 
have been lately found in a mine of cobalt in 


. Heſſe ; it is very heavy, and of a liver colour, 


| * 


that is, dark red; when pulverized and roaſt- 
ed under a muffle, it forms green excreſcences, 


and ſmokes, but its ſmoke has no particular 


ſmell, and no ſublimate, whether ſulphureous 


or arſenical, can be caught; it is ſoluble in 


acids, and the ſolution is green; but a po-— 
liſhed iron plate diſcovers no copper. 


wb re | .  Mineralized by the aerial Acid, 
__ Native Cals of Nickel. 
3. It is found in the form of a green.calx, 


* 


mixed 


Natel. 


mixed with calx abs iron, ſeattered over 2 


ore of kupfernickel; alſo in ſome n 
er. an §. 255. * 


SPEC IES ; Ul. 
 Mimeralized by the Fitrial 4cid. 


Vitriol of Nickel. 
4. Already mentioned in the 2d 8 : 
P. 195. 
SPECIES IV. 
Mineralixed by Sulphur and Arſenic, with Ce- 
5 alt and Iron. 1 24 
Kupſermckel, 


5. This is of a reddiſh yellow bright co- 


lour ; its texture either uniform, granular or 
ſcaly, bright in its fracture, very heavy, and 
generally covered with agreeniſh effloreſcence; 
by calcination it loſes much of its ſulphur, 


and becomes green, forming tungous ramis 


fications. 


6. Its analyſis in \ the moiſt way is as yet 
very imperfect ; by ſolution in the nitrous 
acid it is freed FOE its ſulphur, and by ad- 
ding water to the ſolution, biſmuth, if any, 

may be precipitated, as may ſilver if con- 


ä tained 


* 
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when any by iron. To ſe 
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Amed in it 


by the marine acid, and copper 


parate cobalt from 
nickel when the cobalt is in conſiderable quan- 
tity, Mr. Gerhard adviſes to drop a ſaturate 
folution of the roaſted ore in nitrous acid, into 
liquid volatil alkali : the cobaltic part is in- 


ſtantly re · diſſolved, and aſſumes a garnet co- 


lour; when filtered a grey powder remains 
on the filter, which is the nickel: the cobalt 


may be W from the volatil alkali by 


any acid. em. Berlin, 1779, p- 17 and 18. 
cobalt may alſo, in ſome meaſure, be ſepa- 
rated from nickel, by melting it with three 
times its weight of liver of ſulphur; the co- 
balt will be taken uP, and may be ſeparated 
by lixiviation. 2 Bergm. 244. 


7. In the dry way a regulus is obtained 


from the 'ores of nickel- by long continued 


torrefaction, which expels much of the ſul- 
phur and arſenic, and then melting the green 


calx thus obtained, with twice or thrice its 


| Bergman's works, 


weight of black flux in an open crucible co- 
vered with common ſalt by the ſtrongeſt fire 
of a ſmith's forge, a regulus is found, which 
amounts to from 30 to 50 per cent. of the 
weight. of the green powder : this regulus 
ſill contains ſulphur, arſenic, cobalt and 
iron; its further depuration is very laborious, 
and may be ſeen in the ſecond volume of Mr. 


8. It 


Nickel, 
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8. It is bighly probable that nickel exiſts 


in ſome If . roof ſlates, and in horn- 
ſtones, wink ſolution in ſpirit 1 nitre is of 


ane : 
CHAP. xv. 
"Reguivc of Manganeſe. 


1. This ſemi-metal was for the firſt time 
clearly deſcribed, and its properties admirably 
inveſtigated and explained by Mr. Scheele in 

the Memoirs of Stockholm, for the year 1774. 

It was afterwards exhibited in its metallic 

form by Mr. Gahn, and its properties in that 

ſtate, deſcribed by Mr. Bergman in the ſecond 
volume of his works ; fince that publication 
it bas frequently been produced in France 


by Meſſrs. Morveau and Lapeirouſe, and lately 
here by Mr. Wouſſe. 


2. This regulus is of a duſky white colour, 
an irregular and uneven ſurface, ariſing from 
its imperfect fuſion; in its fracture it is bright 
and ſhining, bat ſoon tarniſhes by expoſure 
to the air; it is harder than iron, leſs fuſible, 
and very brittle ; ; its ſpecific gravity is 6,550. 
When pulverized it is always magnetic, 
though larger pieces be not ſo; if it be ex- 
ſed to the air, particularly in moiſt weather, 
t ſoon crumbles into a blackiſh browa po- 


der, 
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der, which is ſomething ' heavier than the 
regulus, It is ſoluble in acids, but moſt readily 
in the nitrous, and its ſolutions are moſtly 
colourleſs, but that in the nitrous is generally 
browniſh from a flight taint of iron, but there 
is always a ſpungy reſiduum of the nature 
of plumbago, left undiſſolved. Theſe ſolu- 
tions give a white preeipitate with aerated 
alkalis, which precipitate when heated grows 


black. 


3. The regulus is obtaitied by mixing the 
calx or ore of Manganeſe with pitch, making 
it into a ball, and putting it into a crucible 
lined with powdered charcoal r of an inch 
thick on the ſides, and 45 of an inch at bottom, 
then filling the empty ſpace with powdered 
charcoal, covering the crucible with another 

' Inverted and luted on, and expoling it to the 
ſtrongeſt heat of a forge for an hour or more. 


SPECIES I. 


Native. 


4. This has not as yet been found, nor 
can it be expected, (unleſs perhaps alloyed 
in native iron) as manganeſe loſes the pro- 
portion of phlogiſton neceſſary to its me- 
tallic form, more readily than any other me- 
tallic ſubſtance, | 55 


SPECIES 


, . ; 2 Y e 459 
Speciss IL 


| Mineralized by the Aerial Acid. io 
Native Calces of Manganeſe. e 


5. The aerial acid is the only mineralizer of 
manganeſe in a dry ſtate, yet known; and 
according to the different degrees of phlogiſti- 
cation of the manganeſe, it forms with it calces 
of different colours and different properties, to 
underſtand which it is neceſſary to remark, 
that when manganeſe is as much phlogiſti- 
cated as it can be, without being in a reguline 
ſtate, it forms a white calx, which contains 
a large portion of fixed air (about 40 per 
cent.) which enables it to retain phlogiſton, 
as the compound of acid and calx, at- 
tracts phlogiſton more ſtrongly than either 
does when ſingle; in proportion to its de- 
phlogiſtication, and by union with other ſub- 
ſtances, its colour is either b/ue, green, yellow, 
red, brown or black; blue, is that which it 
acquires from the proportion of phlogiſton, 
which it is enabled to retain þy reaſon 
of its union with fixed alkalis; green ariſes 
from a mixture of the blue with the yellow 
calx of iron; yellow always ariſes from the 
prevalence of the calx of iron; red, from a 
light phlogiſtication of the calx of mangas 
neſe ; black, from its thorough dephlogiſti- 
| ; __ cation, 
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cation. Yet if the black calx be long roaſted, 
it becomes green, which I think ariſes from 
the expulſion of fixed air, which leaves its 
phlogiſton with the manganeſe, and thus 
produces a Hue, which mixed with the yellow 
calx of iron, gives a green; brown ariſes from 
a mixture of the red and black calces of 
manganeſe. Theſe obſervations I have ex- 
tracted from Mr.Scheele's incomparable diſſer- 
nn. 


| I All theſe calces, of whatever colour 

they may be, communicate a garnet colour 

to glaſs of borax, when treated with a blow 

pipes for being melted into a round globule, 

the ſurrounding - atmoſphere dephlogiſticates 

them ſufficiently to make them temps: this 
colour. 


7 Hence we may diſtinguiſh 3 e 
varieties of the native calx of manganeſe, the 
white, the red, and the black. 


1 Vanierr. 
White Ore of Manganeſe. 


8. This contains but a very ſmall proportion 
of f iron; it has been found by Mr. Rinman 
both in ſmall white cryſtals, and in round 
maſſes in the cavities of quartz and adhering 
to glanzblend, rather leſs hard than ow” 

Ws 
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ſtone, of a ſparry texture, and ſcarcely mag- 
netic even after roaſting, ſoluble with effer- 
veſcence in nitrous acid, and affording a 
colourleſs ſolution, which ſolution, with mild 
alkalis, gave a white precipitate, and the 
cipitate, when heated, preſently grew black 3 
a ſure criterion of manganeſe. Mem. Stock, 
1765. e = 


9. Mr. Lapeirouſe found this white ore in 
the form of a ſpungy effloreſcence, vegetating 
on the ſurface of ſome iron ores, particularly 
hæmatites. I | 


10. It has been ſeen alſo by Mr. Rinman 
in the form of a calcareous ſpar, of the colour 
of rofin, and ſomewhat ſhining, in ſome 
places covered over with a ſooty powder, 
and in thin pieces ſemi-trunſparent at the 
edges, and not hard enough to ſtrike fire with 
ſteel; nitrous: acid diſſolves it almoſt intirely, 
with mild alkalis the ſolution gives a whits 
precipitate, which blackens when heated. It 
conſiſts of manganeſe imbodied in zeolyte, it 
melts per /e with the blow pipe into a whitiſh 
grey porous flag, and with the addition of 
calcined borax gives a garnet coloured glaſs, 


11. Many of white ſparry iron ores may 
alſo be claſſed among the ares of mage 
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neſe, as they contain mote of it than of 


II. Variety. 
* Red Ore of Manganeſe. 


12, It contains leſs fixed air, and is accom- 
panied with more iron than the former va- 
riety, and alfo with calcareous or ponderous 
earth and filex. It is found either loofe and 
ſemi - indurated in a matrix of calcareous ſpar, 
or talky ſhiſtus, or on hæmetites and other 
iron ores, or in heavy hard maſſes of a lamellar, 

radiated, or equable texture, or cryſtalized in 


3 


pyramids, rhomboids, ar ſhort bright brittle 
needles. 15. Roz, 69. 


| III. Vanity, 
Black and Brown Ore of ans” 


13. I place theſe together, as they differ 
but little ; they are found either cryſtalized in 
the ſame form as the red ore, or in ſolid 
maſſes, ſome of which have a metallic ap- 
pearance, others are dull, earthy, and mixed 
or embodied with quartz, or in a looſe earthy 
form ; their ſpecific. gravity is about 4,000 
both, particularly the brown and the red are 
ſoluble in ſome meaſure by digeſtion in oil of 
witriol, and the ſolution is at firſt reddiſh, but 

$ afterwards 


1 
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afterwards becomes — unleſs they 
contain a large proportion of iron. But the 
dephlogiſticated nitrous acid does not act on 
them except ſugar be added, and then this 
acid, as well as the concentrated vitriolic, 
operates a colourleſs ſolution, which with mild 
alkalis, gives a white precipitate of the ſame 
nature as the firſt varjety ; they contain more 


iron and leſs fixed air than the former Va- 
rieties. | | 


14, Perigord Stone belongs to this variety, 
it is of a dark grey colour like baſaltes or trapp, 
may be ſcraped with a knife, yet is difficultly 
broken ; when calcined it becomes of a red- 
diſh brown colour and harder, but not mag- 
netic, Its ſpecific gravity is conſiderable, it 
does not melt per ſe, but with borax it affords 
an amethyſtine glaſs; nitrous acid ſcarcely 
acts on it without the addition of ſugar, 
this ſtone ſeems alſo to contain 3 * 
ſome portion fi iron, 


15. One of the moſt robs ores of 
manganeſe is that called black wad ; it is of 
a dark brown colour, partly in powder and 

partly indurated, and brittle. If half a pound 
of this be dried before a fire, and afterwards 
ſuffered to cool for about an hour, and then 
| two ounces of lintſeed oil be gradually poured 
on it, mixing them looſely like barm 4 
3 our, 
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flour, little clots will be formed, and in ſome- 
thing more than half an hour the whole will 
| | prog grow hot, and at laſt burſt into a 

me, as I have ſeen ſeveral times at the 
houſe of Sir Joſeph Banks. The tempera» 
ture of the room where the experiment was 
made was about 50: the heat this ore was 
expoſed to while drying might be about 130. 


16, According to Mr. Wedgewood's ana- 
lyſis 100 parts of black wad contain 43 of 
manganeſe, 43 of iron, 4,5 of lead, and 5 
of mica. | 


17, To analyſe the abovementioned ores, 
they ſhould be firſt roaſted to dephlogiſticate, 
the calx of manganeſe, and iron if any, then 
treated with dephlogiſticated nitrous acid to 
diſſolve the earths ; the reſiduum ſhould then 
be treated with nitrous acid and ſugar, by 
which means a colourleſs folution of manga- 
neſe will be obtained, which being precipi- 
tated by aerated mineral alkali, will give a 
precipitate 100 gr. of which are equivalent 


to 100 of regulus of manganeſe. 


18. Many ſpecies of iron ore contain man- 
ganeſe. To diſcover it, let the iron be dif- 
ſolved in ſome acid, and precipitated by the 
_ Pruſſian alkali ; let the ſolution be poured 
off, and the precipitate digeſted in pure 

water z 


Manganeſe. 353 


water 3 the Pruſſian manganeſe will be diſ- 


ſolved, and the Pruſſian iron remain undiſ= 


ſolved. See alſo Chap. 5. N? 41 and 53; 
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Manganeſe in Vegetables. 


19. Manganeſe ſeems to be contained 
in the aſhes of moſt vegetables, and to it 
the blue or greeniſh colour of calcined ve- 
getable alkali is owing. Theſe colours 
are generally attributed to the phlogiſton 
of the alkali ; but if ſo, they ſhould not 
be found in fixed nitre, as the nitrous acid 
ſhould carry off during its decompoſition 
all the phlogiſton ; yet this alkali is always 


greeniſh, 1o that the colour ſeems to ariſe 
from the aſhes of the charcoal with which 


the nitre was decompoſed. If 3 parts of 


the alkali of tartar, I of ſifted aſhes, and 


x of nitre be melted together, they form 
a dark green maſs, which being diſſolved 
in water affords a beautiful green ſolution, 
and this being filtered, on the addition of a 


few drops of oil of vitriol, becomes red, 


and after a few days a brown powder is 
depoſited, which has the properties of 
manganeſe,” Scheele 56 Mem. Stock. 


1774, p. 189. The aſhes of ſerpyllum con- 
tain very little of it, thoſe of trees contain 
moſt. Ibid. 180. | | 
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CHAP. XVI. 


Siderite. 


1. The firſt diſtin mention I find made 
of this ſubſtance is in the Mineralogy of Mr, 
Monnet, p. 384, printed in 1779 3 but the 
merit of diſcovering its nature is undoubt- 
_ edly due to Mr. Meyer of Stetin, who, not 
contenting himſelf with vague generalities, 
developed its principal properties by a ſeries 
of ingenious and well connected experi- 
ments publiſhed among the Memoirs of the 
philoſophical ſociety of Berlin for the year 
1781 and 1782 ; ſome few of which he alſo 
mentioned in the Memoirs of the preceding 
year. Mr. Bergman, ignorant of what Mr. 
Meyer had done, arrived at the ſame conclu- 
ſions nearly at the ſame time, as may be 
ſeen in the 3d volume of his works, and 
diſcovered ſome additional properties of this 
new ſemi-metallic ſubſtance, From theſe 


ſources I have extracted the following aC- 
count of it, 


2. Siderite is principally found in iron of 
the firſt fufion or caſt iron, and in the ores of 
coldſhort iron. The manner of its extraction 
has been already mentioned, Chap. 5. N? 

4. A pound of caſt | jron ſometimes —_ 
| about 


1 
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about 12 drachms of this calx, whoſe natural 
colour is white, but it is generally tinged 
brown or yellow from a mixture of the calx 
of iron. Mr. Bergman puriſies it by repeat- 
edly abſtracting the nitrous acid over it, 
which dephlogiſticates the iron, and leaves 
the calx of fiderite ſoluble in the mineral 
acids, but not in the acetous. 


3. The ſolutions of it in the vitriolic 150 
marine acids cryſtalize, though very diffi- 
cultly; it rather tends to form a jelly, parti- 
cularly if there be an exceſs of acid; the ſo- 
lution in the nitrous is reddiſh, and in the 
marine yellowiſh; all are ſlowly precipitable 
by water. | 


. This calx is alſo in ſome meaſure ſo- 
tuble in water, but 1 part of it requires 1500 
of boiling water for 1 its ſolution, 


5. Alkalis, both fixed and volatil, wh 
ſome action on it, and acquire a brown tinge 
from it. 


6. In the dry way it melts per ſe on tines 
coal, and is not volatil; it gives glaſs a green 
colour, except it meets phlogiſton, and then 
the colour is brown. a 


7 It is reduced to a regulus by aaa it 
Aazg3 with 


356 Elements of Mineralogy. 


with half its weight of borax in a crucible 
lined to the thickneſs of g of an inch with 
a mixture of charcoal and a little clay, and 


expoſing it to the fire of a ſmith's forge for 
three quarters of an hour. 


8. The regulus is of a ſteel grey colour, 
not ſo hard as cobalt, exceeding brittle, -not 
magnetic in ſmall pieces, though ſlightly fo 
when powdered. Its texture is granular ; 
its ſpecific gravity about 6,710, 


9. Its fuſibility is nearly as that of cop- 
per, and it ſeems to contain ſomething more 


phlogiſton than iron does; it is not volatil 
when heated, 


10. It is very difficultly ſoluble in any 
acid, and requires the aſſiſtance of heat; after 
ebullition for ſome days the nitrous acid out 
of 5 grains diſſolved only 4, aqua regia 4, 2, 
dilute vitriolic acid 3, 5, and the marine 3. 
Infuſion of galls turns theſe ſolutions black ; 
the Pruſſian alkali gives a dark blue precipi- 
tate, and common alkalis a white precipitate, 


11. It precipitates gold, ſilver and copper 
yery ſlowly from their ſolutions, and in their 
metallic form ; but lead from nitrous acid in 
the form of a calx; it does not precipitate 
mercury from the nitrous acid, 


12. It 
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12. It is itſelf precipitated from the ni- 
trous acid in the form of a brown calx by 
zinc and. iron. Copper ſeems to precipitate 
only a little dephlogiſticated iron from it, to 
which a little of the white calx is united ; 
lead alſo produces the ſame — 


13. It does not detonate With itte, though 
it alkalizes it, and is dephlogiſticated by it. 


14. It does not unite with ſulphur. 


15. It ſublimes with ſal ammoniac, and 
takes a yellow colour. 


16. It does not amalgamate with mercury, 
but when in fuſion it unites with iron, cop- 
per, or cobalt, but not with any other me- 
tal, except perhaps nickel, which has not 
been tried 5 it converts bar iron into the ſtate 
of crude or caſt iron, and when in a ſmaller. 
proportion renders it co/d/hort. 


Molybdena. Molybdena 1 Cronft. 
154. Waſſerbley of the Germans. 


1. It reſembles plumbago, but its lamina 
are larger, brighter, and when thin ſhghtly 
flexible ; it is of a lead colour, and does not 

Aa 3 ſtrike 
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ſtrike fire with ſteel 5 its ſpecific gravy 19 
4569. 


2. In an open fire it is almoſt intirely vo- 

latil and infuſible. Microcoſmic ſalt or borax 

ſcarcely affect it, but it is acted upon with 

much efferveſcence by mineral alkali, and 

with it forms a reddiſh maſs, which ſmells of 
ſulphur. 


3. It is affected by no acid; but the ni- 
trous and arſenical, both require the aſſiſtance 
of heat; the latter is converted into orpi- 
ment, 


4. Mr. Scheele has found it to conſiſt of an 
acid of a peculiar nature united to ſulphur ; 
a ſmall proportion of iron is commonly found 
in it; but this ſeems merely fortuitous; 100 
parts of it contain about 45 of acid, and 55 
of ſulphur. 


5. It is decompoſed either by detonation 
with nitre, or by ſolution in nitrous acid : 
this latter method is the readieſt: for this 
purpoſe it is to be 5 times diſtilled, each time 
with 4 times its weight of ſpirit of nitre; a 
white calx at laſt remains, which is the mo- 
lybdenous acid, 


6. This acid is ſoluble in 570 times its 
weight 


- 
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weight of water in the temperature of 605 
the ſolution reddens that of litmus, precipi- 
tates ſulphur from the ſolution of liver of 
ſulphur, &c. the ſpecific gravity of the "Y | 
acid is 3,400. 3 Bergm. 127. | 


7. This acid is precipitable from its ſolu- 
tion in water by the Pruſſian alkali, and. 
alſo by tincture of galls the ane is 
reddiſh brown. 


8. If this acid be diſtilled with three times 
its weight of ſulphur, it re · produces molyb- 
dena. | 


9. The ſolution of this acid in water 
unites to fixed alkalis, and forms cryſta= 
lizable ſalts; ſo it does with calcareous earth, 
mägneſia, and argill : theſe laſt combinations 
are difficultly ſoluble; it acts alſo on the 
baſe metals, and with them aſſumes a bluiſh 
colour. 


10. This 8550 precipitates ſilver, mer= 
cury, or lead from the nitrous acid, and lead 
from the marine, but not mercury. 


It alſo \ Precipitates barytes from the nitrous 
and marine acids, but no other earth. Mo- 
lybdenous ale, is ſoluble in cold 


water. 


* 
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11. This acid is itfelf ſoluble in the vi- 
triolic acid with the affiſtance of heat, and 
the ſolution is blue when cold, though co- 
lourleſs while hot; it is alſo foluble in the 
marine acid, but not in the nitrous. 


12. Molybdenous tartar and ammoniac 
precipitate all metals from their folutions by a 
double affinity. Gold, ſublimate corroſive, 
zinc and manganeſe, are precipitated 2whzte ; 
iron or tin from the marine acid brown ; co- 
balt red; copper blue. 


13. Alum and calcareous earth white. 
Scheele Mem. Stock, 1778. 


14. This acid has been lately reduced by 
Mr. Helm, but the properties of the regu- 
lus thus obtained are not yet publiſhed. 


CH AP, XVIII. 
Of the 7. ungſtenic Acid. 


Though this acid, and the manner of ob- 
taining it have been already mentioned, p. 38, 
yet as it is of a metallic nature, a few of its 
diſtinguiſhing properties may properly be in- 


1. Its ſolution in water reddens that of 
| litmus ; 
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litmus; with alkalis it forms cryſtalizable 
ſalts; with barytes calcareous earth, and mag- 
neſia inſoluble compounds. | 


2. This ſolution is precipitated white by 
the Pruſſian alkali, and the precipitate is ſo- 
luble in water. 


3. It precipitates the ſolutions of vitriols 
of iron, zinc, copper, and the nitrous ſolu- 
tions of ſilver, mercury and lead, and that 
of lead in marine acid ; all theſe precipitates 
are White : the ſolution of tin in marine 
acid is precipitated blue, but the ſolutions of 


gold and ſublimate corrofive are not altered 
by it. N 


4. The ſolutions of chalk or alum are not 
altered by it, . but that of barytes in the 
acetous acid is precipitated, and the precipi- 


tate is inſoluble, 


HA XI 
Saturnite. 


The ſubſtance to which I ventured to 
give this name, is faid by Mr. Monnet, to be 
found in the lead mines of Poullaoven in 
Brittany, and is ſeparated from the lead ore 
during its torrefaction. According to him 
it reſembles lead in its colour and ſpecific 


gravity, 
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gravity, 1s ſoluble in the ſame acids, and witli 
the ſame phænomena; but it is much more 
fuſible, very brittle, eaſily ſcorified and vo- 
latilized, and refuſes to mix with lead when 
in fuſion. It were to be wiſhed it was better 
examined. | 


CHAP. XL; 


Reflexions on the nature of Cabalt, Nickel, and 
7 | Manganeſe. 


The principal reaſon why any ſimple 
ſubſiances are reckoned ſpecifically different 
from each other, is their manifeſting pro- 
perties permanently different in the ſame eir- 
cumſtances, and every ſubſtance muſt be 
deemed ſimple, until it can be reſolved into 
different principles, or formed out of them. 
Every other indication is at beſt a ſurmiſe 
grounded on mere poſſibility, but deſtitute 
of probability, and therefore inadmiſſable in 
any exact ſcientifical ſyſtem ; upon this foun- 
dation moſt chymiſts and mineralogiſts have 
admitted the abovementioned ſubſtances to a 
diſtin rank among ſemi-metals. Yet as 
ſome others deſervedly of great note, namely, 
Mr. Pabſt, Mr. Monnet, and Rome de Liſle, 
have aſſerted, that all, or ſome or other of theſe 
femi-metals, are either modifications of iron, 
or compounds of ſome ſort; I preſume it will 
not be amiſs before I conclude this treatiſe, to 
25 ſtate 
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ſtate the reaſons they have alledged, and 
juſtify the opinion I have followed. 


46 Of Cobalt. 


2. With regard to cobalt, ſome have thought 
it to be nothing elſe but a compound of iron 
and arſenic, aſſerting that ſuch a compound 
would communicate a blue colour to glaſs, 
but this pretenſion has been fully refuted by 
the experiments of Mr. Brandt, Mem. Sued: 


p. 46 and 47. and thoſe of Mr. Monnet. Diff; 
Des. Mett. p. 279. 


3- Others have thought that the tinging 
quality is produced in cobalt, merely by its 
union with arſenic, becauſe it ſometimes 
happens, that cobalt will not tinge, unleſs 
arſenic be added to it. But the true reaſon 
of this phænomenon is, that cobalt will not 
tinge unleſs it is dephlogiſticated, nor even 
then unleſs it melts, and it ſometimes hap» 
pens that cobalt is too much dephlogiſticated, 
and then it will not melt in the uſual heat, 
without the addition of arſenic, which ſerves 
as a flux to it; for that arſenic is not other- 
wiſe eſſential to its tinging property is evi- 
dent from this, that ſome cobalt ores, which 
tinge admirably well, are yet abſolutely free 
from arſenic, ſuch as the vitreous ore, Sp. ad. 


lt 
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4. It is true, that in ſome circumſtances glaſs 
may be tinged blue by iron, as Mr. Cmelin 
has learnedly ſhewn in the 5th part of Mr. 
Crell's Chymical Journal; but this iron is 
not transformed into cobalt; for if that glaſs 
be digeſted in aqua regia, the ſolution will 
not form a ſympathetic ink; but, on the con- 
trary, will manifeſt every property of iron; 
whereas glaſs tinged blue by cobalt will, when 
digeſted with aqua regia, afford ſympathetic 
ink, and manifeſt the other diſtinctive cha- 
racters of cobalt. 


Nickel. 


5. Mr. Monnet thinks that cobalt and 
nickel are one and the ſame metal, which 
when united to iron, exhibits the properties 
of, and is called cobalt, but when free from 
iron, is called nickel; ſo that nickel is the 
ſimple ſubſtance, and cobalt the compound. 
The ſolutions of cobalt he adds are red, merely 
on account of the iron, otherwiſe they would 
be green like thoſe of nickel; the blue tin- 
ging matter he ſays is inherent in cobalt, but 
it cannot be developed without the addition 
of iron and arſenic. This opinion carries 
its own refutation with it, for common nickel 
always contains at leaſt as much iron as cobalt 
does, and yet conſtantly gives glaſs a reddiſh 
* colour, and if ever the addition of 

arſenic 
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arſenic makes it give a blue tinge to glaſs, 
it is becauſe it contains a portion of cobalt, 
which is not eaſily dephlogiſticated, but re- 
mains in a reguline ſtate, and while it remains 


in this ſtate, it can give no colour to glaſs, 


but the addition of arſenic dephlogiſticates 
this portion of cobalt, and thus enables it to 
unite to, and tinge glaſs, and this is ſo trus. 
that the addition of nitre, which dephlogiſ- 
ticates ſtill more powerfully than .arſenic, 
produces the ſame effect, as Mr. Bergman has 
ſhewn in his elaborate diſſertation on Nickel, 
2 Nov. Act. Ups. p. 243. ſo chat arſenic is 
no way neceſſary ; and moreoyer it is abſo- 
lutely falſe, that the addition of iron and 
arſenic will ever give nickel the properties 
of cobalt, as Mr. Monnet himſelf muſt well 
know. However, the reaſons he alledges to 
prove the identity of theſe ſemi- metals are, 


6. 1* That cobalt and nickel are ſoluble 
in the ſame acids, and acted on by theſe acids 
in the ſame manner, all the difference being 
that the ſolutions of cobalt are red, and thoſe 
of nickel green; a difference aſſuredly very 
great, and which no addition of iron and arſe» 
nic to- nickel will alter, as it ſhould — 
to his ſyſtem ; for let him combine iron a 
arſenic with nickel as he pleaſes, he will never 
make a ſubſtance whoſe ſolution in acids will 
de red, as that of cobalt is. But further, if 


by 
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by acids he means the mineral acids and the 
acetous, then he may as well fay that bif- 
muth is the ſame ſubſtance as cobalt and 
nickel, for it is acted upon by theſe acids 
in nearly the ſame manner, but if he means 
the long tribe of other acids, the aſſertion is 
not true, ſince the tartarous acid for inſtance 
does not act on niekel, whereas it does on 
cobalt. 


7. 2: Becauſe though the ores of Nickel 
become green by calcination, and thoſe of 
cobalt, blue, yet if the calcination of the nickel 
be continued, its calx will become brown ; 
but I do not ſee how this change to a reddiſh 
brown, approximates nickel to cobalt, any 
more than the green colour does, for it is 
equally different from the blue or chocolate 
colour of cobalt, and it appears from Mr. 
Bergman's experiments, that the green colour 
ariſes from a mixture of arſenic, for when 
nickel is thoroughly free from it, its calces 
are brown. 


9. 3 Becauſe nickel long expoſed to the 
air, contains a green ruſt, as does cobalt 
But this appearance would as wall indicate 


copper. 


9. 47 Becauſe both nickel and cobalt 
unite with the ſame metals. He probably 
WY forgot 
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forgot that cobalt and biſmuth will not unite, 
nor will cobalt and filver, or cobalt and lead, 
whereas nickel will unite to any of them 
when well purified from cobalt, and with biſ- 
muth, even without ſuch purification. 


10. $5 Becauſe , according to Cronfted 
- himſelf, nickel will give a blue colour to 
borax. But Mr. Bergman has ſhewn, that 
when it 1s well purified from cobalt, it will give 
a hyacinthine, and not a blue tinge to borax. 
Mr. Monnet adds, that cobalt, melted with 
quartz and alkpli, gives a greenz/h brown glaſs 
in ſome circumſtances, and quotes Brandt, but 
Brandt ſays the colour was reddiſh brown, 
and in effect this colour ſhould be expected 
from the ſpecies of cobaltic ore he examined, 
which was loaded with iron, and from the 
manner in which the experiment was con- 
ducted, the cobalt being too much dephlo- 
giſticated, EIA 


11. Laſtly, he obſeryes that the cobalt is al- 
ways magnetic; but it is to be obſerved, that 
this magnetiſm conſtantly decreaſes in propor- 
tion as it is freed from iron, and yet the cobalt 
remains in full poſſeſſion of all its proper- 
ties, therefore its properties do not depend on 
the preſence of iron, and if it were perfectly free 
from iron (a ſtate of purity to which Mr. Monch 
ſays he has reduced it. 3 Crel/. p. 164) it would 


368 Elements of Mineralogy. 
not be in the leaſt magnetic; beſides this ar- 


gument would ſubvert Mr. Monnet's own opi- 
nion, for nickel is alſo always magnetic. 


12. Mr. Rome de Liſle thinks that nickel 
conſiſts of iron, cobalt and copper intimately 
united :* although Mr. Bergman has demon- 
ſtrated that this opinion is deſtitute of any 
proof, either ſynthetic or analytic; for, in 
the firſt place, he mixed theſe fubſlances in 
various proportions, 'but could produce no- 
thing that reſembled nickel; and, in the 2d 
place, he ſhewed that copper is very ſeldom 
mixed with it, and when it is, may cafily 
be ſeparated, and cobalt alſo may be ſepa- 
rated though more difficultly, But Mr. 
Rome looks on the blue colour which volatil 
alkalis produce in the ſolutions of nickel, as 
an evident ſign of its containing copper. 
To make this proof of any weight, we muſt 
aſſume this principle; that two different me- 
tals cannot give the ſame colour to the ſame 
menſtruum, which is evidently falſe, for gold 
and platina give the ſame colour to aqua 
regia, to ſay nothing of the various me- 
tals, whoſe ſolutions in nitrous acid are 
colourleſs. The only conſequence ſtrictly de- 
ducible from the colour of a menſtruum is 


Py negative; namely, that it daes not 


2 hm ſtilographie, p- 91. 
ingly 
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ingly contain any ſubſtance, which is known t 
chmmunicate a different colour to that men- 
ftruum in the ſame circumſtances ; for there is 
ſcarce any one property of any ſubſtance that 
may not be communicable to ſome other ſub- 
ſtance, as it is only the aggregate of all their 
properties that fully diſtinguiſhes ſubſtances 

from each other, 


13, He further adds, that nickel cannot 
be looked upon as a diſtin ſemi-metal; be- 
cauſe it cannot be thoroughly purified from 
iron. What ſtreſs ſhould be laid on this ar- 
gument, we ſhall preſently conſider in treat- 
ing of manganeſe; but in the mean time we 

may obſerve that it is far from being clear 
that nickel can never be purified from iron; 
for the only ground of this ſuſpicion is, that 
the pureſt nickel is magnetic; but this muſt 
be deemed inſufficient, unleſs it be taken for 
granted that magnetiſm is a property inhe- 
rent in iron only, and ineommunicable to 
all other poſſible metallic ſubſtances, as we 
know. it is to thoſe that are already known 
a poſition which ſeems to me fully contra- 
dicted in the caſe of nickel; for when it is pu- 
riſied as much as poſſible from iron, it becomes 
more inſtead of /z/s magnetic, and even ac» 
quires what iron does not, the properties of 
a magnet. What hinders us then from al- 
lowing magnetiſm, like the property of giv- 


Bb ing 
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ing a blue colour to alkalis, to be common 


to thoſe different metallic lubagces.1 in which 
we find it 1 


Manganeſe, 3 


According to Mr. Rome this ſemi-metal is 
a mixture of iron, zinc and cobalt: that it 
contains iron is not denied; but it is aſſerted, 
that beſides iron it contains a peculiar ſemi- 
metal, whoſe properties are independent of 
the preſence of iron, fince they are abſo- 
lutely different from thoſe of iron, and every 
alloy of iron with any other known metallic 
ſubſtance, and are ſo much the more appa- 
rent, as the portion of iron it contains is 
_ diminiſhed, Nevertheleſs, Mr. Rome objects 
that the regulus of manganeſe can never be 
totally freed from iron, and that all the ex- 
periments hitherto made upon it being made 
on a mixed ſemi-metal, the properties diſ- 
covered by theſe experiments ſhould be 
deemed thoſe of a mixed, and not thoſe of a 
ſimple ſubſtance. But the fallacy of this 
reaſoning will readily appear, if it be conſi- 
dered that, though until lately, platina could 
not be obtained perfectly free from iron ; yet 
the moſt judicious chymiſts in Europe, Lewis, 
Margraaf, Scheffer, Macquer and Baume, were 
of opinion that it was a peculiar diſtin me- 
tallic ſubſtance; and at this day regulus of 
ON and tin are never abſolutely free 


from 
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from iron, yet no one dreams of attributing 
their peculiar properties to an alloy of iron, 
and any other metal; and indeed if this 
manner of reaſoning were of any weight, 
no properties could be attributed to any ſimple 
ſubſtance ; for what ſubſtance can be procured 
abſolutely pure? When was water rigoroufly 
pure ever found or procured, or gold of 24 
carats? - Unleſs therefore we can produce by 
art a compound fimilar to that which we pre- 
ſume to be a mixture, or ſhew ſome good 
reaſon why ſuch a compound cannot be arti- 
ficially produced, or unleſs we can deeom- 
poſe ſuch ſubſtance, and thereby deſtroy its 
peculiar properties, or at leaft alter them b 
the ſubſtraction of any one of its ſuppoſed 
'conſtituent parts, we muſt look upon the 


ſuppoſition that ſuch ſubſtance is eſſentially a 


compound, as groundleſs relatively to the pre- 
ſent ſtate of our knowledge, on which alone, 
and not on mere poſſibilities, we can ra- 
tionally found any aſſertion. The word mo- 
dification has been ſtrangely abuſed on this 
occaſion, Cobalt, nickel and manganeſe, 
have been ſaid to be only modifications of 


iron; but as long as it is not known wherein 


that modification conſiſts, this word preſents 
no idea whatſoever, and any other inſignifi- 
cant word may as well be uſed, If it be {laid 
that it denotes iron with the addition of ſome 
unknown ſubſtance, then it would follow at 


B b 2 leaſt, 


— — 
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leaſt, that by diminiſhing the proportion of 
iron, the ſpecific properties of the compound 
would be altered, which is not true with re- 
ſpect to theſe ſemi- metals, for the freer they 
are from iron, the more perfectly they ma- 
nifeſt their peculiar properties; ſo that in 
every ſenſe this aſſertion is either falſe or un- 
intelligible. 


With reſpect to zine and cobalt, there is 
not the leaſt foundation for ſuſpecting, much 
leſs affirming, their exiſtence in regulus of 
mapganeſe, as they are never found even in 
the ore of manganeſe, except fortuitouſly 
but, on the contrary, this ore is moſt fre- 
quently found without a particle of either ; 
nor does the regulus ſhew any property that 
approximates it more to them than to other 
metallic ſubſtances, but, on the contrary, 
many that belong to no other, nor to any 
compound of any other metallic ſubſtances. 
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APPENDIX III. 
Geological Obſervations. 


Mountains: 


FLEVATIONS, conſiſting chiefly of clay, 

ſand or gravel, are called Hills, thoſe 
that conſiſt chiefly of ſtone are by mine- 
ralogiſts called Mountains. As they are the 
chief repoſitories of minerals, and particu- 
larly of metallic ores, I ſhall here relate the 
moſt intereſting obſervations relative to them 


that have occurred to me, or that have been 
made by others, 


Mountains may be conſidered either with 
. a view to their antiquity and origin, their 


height, or their ſtructure. | 
Of the Antiquity and Origin of Mountains. 


In this point of view mountains are di- 
vided into primeval, that is, of equal date 


5 with the formation of the globe, and ſecon- 


dary, or alluvial; ſome add even tertiary ; 
but this diſtinction I think ſuperfluous, 


Among the primzval, thoſe that conſiſt of 
granite hold the firſt place. The higheſt 
mountains, and moſt extenſive ridges in every 
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part of the globe, are granitical, Thus the 
Alps and Pyrences are the loftieſt in Europe, 
and particularly ſuch of them as conſiſt of 
\ granite, the Hitaiſeban, Uralian and Cau- 
caſus in Aſia, and the Andes in America. 
From them the greateſt rivers derive their 
origin. The higheſt of them never contain 
metallic ores, but ſome of the lower contain 
veins of copper or tin, as thoſe of Saxony, 
Sileſia and Nen aall The granitic ſtones 
next the ore always abound in mica z petre- 
factions are never found in them. 


Many of the granite mountains of Aſia 
and America form large plat-forms at about 
half their height, from which ſeveral lofty 
ſpires ariſe. No ſuch plat-forms have been 
obſerved in the Alps or Pyrences, 


That the formation of theſe mountains 
receded that of vegetables and animals is 
juifly inferred from their containing no or- 
ganie remains either in the form of petrifac- 
ion or impreſſion, from their bulk, exten+ 
| ton and connection, which ſeem too conſis 
derable to be aſeribed to ſubſequent cauſes, 
and from their ufe and neceſſity for the pro- 
duction of rivers, without which it is hard 
to ſuppoſe that the world had exiſted at any 
period ſince the creation of animals. Moſt 
naturaliſts are at preſent agreed that granites 
| were 
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were formed by cryſtallization, This opera- 
tion probably took place after the formation 
of the atmoſphere, (which in the hiſtory of the 
creation is called the firmament) and the gra- 
dual excavation of the bed of the ocean ; ſoon 
after which, it is ſaid, that by the command 
of God (that is, by virtue of the laws of na- 
ture which he eſtabliſhed) the dry land ap- 
peared ; for by means of the evaporation of 
part of the waters into the atmoſphere, and 
the gradual retreat of the remainder, the va- 
rious ſpecies of earths before diſſolved or dif- 
fuſed through this mighty maſs, were diſpoſed 
to coaleſce, and among theſe the fhceous muſt 
have been the firſt, as they are the leaſt ſo- 
luble : but as they have an affinity to other 
earths with which they were mixed, ſome of 
theſe muſt alſo have united with them in 
various proportions, and thus have formed 
in diſtindt maſſes the felt ſpar, ſhoerl and 
mica, which compoſe the granite. Calea- 
reous earth enters very ſparingly into the 
compoſition of this ſtone ; but as it is found 
in ſhoerl, which is frequently a component 
part of granite, it follows that it muſt be one 
of the primitive earths, and not entirely de- 
rived from marine exuviæ as many ima- 
gine. Quartz can never be ſuppoſed to be a 
product of fire, for in a very low heat it 
burſts, cracks, and loſes its tranſparency, and 
in the higheſt we can produce, it is infuſible ; 

Bb4 ſo 
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ſo that in every eſſential point it is totally un- 
like to glaſs to which ſome have compared it. 
As granite contains earths of every genus, we 
may conclude that all the ſimple earths are 
coeval with the creation. 'T his obſervation 
does not preclude further reſearches into their 
compoſition ; for though water undoubtedly 
dates from the creation, yet ſome late expe- 
riments ſhew it to be a compound; their ſim- 
plicity may be only relative to the preſent 
| Nate of our knowledge. 


Mountains, which conſiſt of Jme-flone or 
marble of a granular or ſcaly texture, and not 
diſpoſed in ſtrata, ſeem alſo to have preceded 
the creation of animals, for no organic traces 
are found in them. Alſo thoſe that conſiſt of 
ſtones of the argillaceous genus, and of the 
6th compound ſpecies of the ſiliceous genus, 
ſeem to be primeval, as they contain no or- 
ganic remains: theſe often conſiſt of parallel 
ſtrata of unequal thickneſs, and the lower are 
harder and leſs thick than the upper, whence 
the lower ſeem to have been firſt formed, and 
the upper latter. They are the principal ſeat 
of metallic ſubſtances, whoſe ores run acroſs 
the ſtrata in all directions; hence they are by 
the Germans called Gang geburge, and by the 
French Montagnes d filons, Coal is never found 


in them. 


1 


F 
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- It is little to be doubted, but that ſubma- 
rine volcanos preceded not only the creation 
of animals, but alſo the ſeparation of dry land 
from the waters, the Moſaic expreſſion, Let 
there be Light, ſeems to me to denote the 
conſequences of thoſe laws of nature to which 
volcanos owe their origin. The ſpecific 
gravity of the globe exceeds 3 or 4 times 
that of water, and conſequently its proportion 
of earth is greater than that of water; but 
at the creation the maſs of water as ſpeci» 
fically lighter, lay for the moſt part at the 
ſurface, until by the excavation of the bed 
of the ocean, and by evaporation, it made way 
for the appearance of dry land. Hence the 
interior regions of the globe, were never ſo 
overwhelmed with water, but volcanos might 
be formed within them, as they are at this 
day under the ſea. The flame of theſe fires 
being adapted to excite the ſenſation of light, 
ſufficiently authoriſed Moſes to call it by that 
name, and the period during which it ex- 
iſted by that of Day, in contradiſtinction to the 
riod of darkneſs which preceded and ſuc» 
ceeded it. Mr, Giraud de Soulavie has diſtinctly 
proved the exiſtence of theſe primzval vole 
canos, in various parts of his Natural Hiſtory 
of the South of France, | 


Alluvial mountains are evidently of poſte- 
 rjor formation, as they contain nn, 
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and other veſtiges of organic ſubſtances, they 
are always ftratified, „ e 


The principal granitic ridges are flanked 
by argillaceous, as theſe are by alluvial moun- 
tains, 


Of the height of Mountains. 


There is no circumſtance relating to moun- 
tains, that excites the ſurpriſe, or intereſts the 
curioſity of mankind to a greater degree than 
their height; hence many methods have 
been deviſed to determine it. The trigono - 
metrical is the moſt antient, and in many 
caſes exact, but it is often imperfect, and in 
ſome caſes impracticable; the barometrical 
alſo remained for a long time imperfect, until 
the celebrated Mr. De Luc, with indefatiga- 
dle induſtry, and uncommon ſagacity, brought 
it to a degree of accuracy, ſcarce to be ex- 
pected. Some improvements have lately 
been made in it by Sir George Shuckburgh, 
and the calculation has been rendered fill 
more ſimple by Mr. Magellan. 


In this method the elevation of mountains 
is determined by the different heights of 2 
columns of mercury, one at the top and the 
pther at the bottom of the mountain, the de- 


gree 
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gree of heat of each being equal, or reduced 
to an equality, and the common temperature 
of the atmoſphere being given. Two baro- 
meters are therefore uſed, and each has a 
thermometer annexed to it, The 
of heat to which both barometers are re- 
duced, is 53? of Fahrenheit, yet if either of 
the barometers be at 3o inches, and the ther- 
mometer attached to it at 55, no reduction 
need be made in that barometer ; but if either 
barometer be at zo, and the thermometer at- 
tached to it below 557, we muſt add the expan- 
ſton the mercury would have by the heat of 552, 
or if it be above 5 5? we muſt ſubtract the exceſs 
of expanſ1on it gains by that heat. Now every 
degree of Fahrenheit produces an expanſion, of, 
00304 of the barometrical inch, when the baro- 
meter is at 30, therefore when the thermometer 
is at n degrees below or above 55? we muſt 
add in the former, or ſubtra& in the latter caſe, 
o, ooo u to, or from the barometrical height. 
But if the mercury in the barometers ſtand 
above or below 30 inches, then let the cor» 
rection be found as if the mercury were at 
30, and let it be denoted by c, the correction 
fought by x and the barometrical height 5, 


then == x. The thermometers ſhould go 
alike, or if not, the difference ſhould be ob- 
ſerved and ſubtracted. 


* The fractions to be added or ſubtracted, are marked on 


The 


a ſeparate ſcale, called the ſcale of correction. 
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The barometrical heights, of both barome- 
ters being thus corrected, the logarithm of the 
number of inches at which the mercury in the 
upper ſtands, is to be ſubſtracted from the lo- 
garithm of that of the lower; the difference 
between the 4 firſt decimal figures on the left 
gives nearly the number of fathoms, as that of 
the two laſt decimals does of the parts of a 
fathom between the upper and lower barome- 
ters, which being multiplied into 6, gives the 
number of feet and parts of a foot. | 


I ſaid nearly, for this height is not exact, 
except when the mean temperature of the 
atmoſphere is 312,24 of Fahrenheit. 


The mean temperature of the atmoſphere 
is the arithmetical mean between the degrees, 
marked by two detached thermometers, one 
above, and the other below, both being held 
for about an hour in the ſhade. 


When this medium is 312, 24, the above 
method is juſt, and requires no further cor- 
rection, but if the medium exceeds, or falls 
ſhort of 317, 24 that difference muſt be found, 
ſuppoſe it =d. 


The approximate height muſt now be cor- 
rected by multiplying it in feet, into the 
fraction 0,00243, let the product =p, then 
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ↄd added to the approximate height, if the 
mean temperature be above 312, 24, or ſub- 
ſtrated from that height, if the mean tem- 
perature be below 31,24 gives the true height. 


The following example will make the cal» 
culation more intelligible, the inſtruments on 
the top of the mountain are denoted by 4, 
and thoſe at the bottom by B. 


OBSERVATIONS» | 
Barometer A = 25,19 Inches. 
Its attached thermometer ä 


Detached thermometer A 39,5 


| % 
; 


Barometer B at the ſame time 29,4 
Attached thermometer 50 
Detached ditto „ 


- 


. CALCULATION, 


Here the lower barometer ſtands below 30 
inches, and its attached thermometer- below 
„552 namely at Fo. then »=5 and ,00304 x 5 
=,01520 this would be the correction to be 
added if the barometer were at 3o, but as it 
18 at 29,4 then 1 


* 


— 
8 


A e 32944 Xx 30 1520 _,44688 =,01489.=x 
30 
which 


30 30 
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1 | 29,4000 } _ 
which is to be added to 29:4 er 8 5 * 
29,415 its eorrected height | 


Again the upper barometer is at 25, 19 in- 
ches, and its attached thermometer at 46 then 
n. and c, 2736 nl 2551 
=,02297=x and 25,194+02297=25,21297 


or in round numbers 25,213 as its corrected 
height. 


Now the logarithm of 29,415 is 1, 468 568, 
and the log, of 25,213 is 1,401624, whoſe 


difference is - 4016,24 


669,44 


The difference of the 4 firſt figures on the 
left, gives the number of fathoms, and is 
therefore ſeparated by a comma from the laſt, 
which gives the decimal parts of a fathom, and 
669,44, x 6=4016,664 feet, this is the ap- 


proximate height. 


The mean temperature is next to be found. 
The detached thermometer A was at 39, 5, and 
the detached thermometer B at 45, now then 


3915 
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39,5 T4 84,5 and 242,25, Which is 


therefore the mean 8 of the atmoſ- 


phere ; the difference between this 1 31,24 
= 11,01 2d. | 


The fraction, oo243 is now to be multt- 
plied into 40 16,664, the product is 9, 7604 
which multiplied into d 10%, 462, and as the 
mean temperature is above 31,24. pd is to 
be added to the approximate height then 
4016, 664 W. ee feet, the true 

corrected height. 


Some of the moſt remarkable mountains, 


whoſe heights have been taken with tolerable 
accuracy are, : 


In AMERICA. 


Engliſh feet above the level of the ſea, 
Chimborago = « 203575, 8 or 3,89 miles. 


El Coragen 13878; 
The town of Quito 9242 


Teneriffe * = 11922 De Borda 13 Rer. 
Pico Ruivo in Madeira = - » 5141 Phil. tranſe 1705s. 


In 
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„ = 


In EvroPs. 


| Mont Blane, higheſt of 8 877 15672 Sir G. Shuckburgfi 
Phil, tr. 1777. 

Veſavius i in 1776 2 3938 Sauſſure. 

— ii; 

Canigqu, one of the Pyrenees 9214 

St. Bartelemiin pays de Foix 7565 

Mont d'Or in Auvergne - - 6696 

Puy de Dome +» 5221 

Hecla - - - - gooo Von Troll. 


The height of the Aſiatic mountains has 
never been accurately determined, Mr. Berg- 
man remarks, that the ſphericity of the earth 
is no more altered by the height of the higheſt 
mountain, than that of a globe of 2 feet in 
diameter, would be by an elevation of the ſize 
of a grain of land, 


The line of congelation | in ſummer, under 
the Xquator, is at the height of 1 5400 feet; 
at the entrance of the temperate zone, 13428 

on Teneriffe, in latitude 28, at about 1000; 
in Auvergne, in latitude 45, at 6740 nearly; 
With us, in latitude 52, it is probably at 5740. 
The greateſt height hitherto aſcended, is 
15783 feet; in Peru, vegetation ceaſes at the 
height of 14697 feet, and on the Alps, at 
958 5. Mr. Sauſſure found the air leſs pure 
at 38 34 feet; Mr. D' Arcet obſerved, that on 


the 
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the Pic de midi (one of the Pyrenees, lower 
than Congou) falt of tartar remained dry 
for an hour and a half, though it immediately 
moiſtened at the bottom of the mountain. 
The vapor of marine acid was alſo inviſible 
on the ſummit. The electric and magnetic 
powers were as ſtrong as on the plain. 8 Roz. 
403. . 64 x . 


e the Structure of Mountains. 
Mountains conſidered as to their ſtructure, 


are divided into intire, firatified, and conſu- 
e d. | 7 "I. | f = #4 44 


Intire mountains are formed of huge maſ- 
ſes of ſtone, without any regular fiſſure, and 
moſtly homogenous; they confiſt chiefly of 
_ granite, ſometimes of gneiſs, ſhiſtus, flagſtone, 
ſandſtone, limeſtone, gypſum, porphyry, 
ſerpentine, or trapp. Some in Sweden and 
Norway conſiſt of iron. B 


Stratiſied mountains. are thoſe whoſe maſs 
is regularly divided by joints or fiſſures, 
theſe ſtrata are conſidered in relation to the 
angle which their fiſfures make with the ho- 
rizon and meridiany with reſpect to the former 
they are called horizontal, riſing, or dipping. 
With regard to the latter, they are ſaid to 
run to this or that point ſo many degrees 


Cc they 


* 
- 
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they are moſt commonly parallel to eachother, 
and riſe or fall with the mountain. 


The ſtrata of which mountains conſiſt, are 
either homogeneous or heterogeneour. 3. 


Homogenous Aravked /monntains conſiſt 
chiefly of ſtones of the argillaceous genus, 
as ſhiſti, hornſtones, flagſtones, or of the fiſ- 
file compound ſpecies of the filiceous genus, 
as gneiſs, and metallic rock, or of both, the 
one behind- the other. Sometimes of pri- 
mzval limeſtone, that is, limeſtone of a gra- 
nular or ſcaly texture, in which no animal 
veſtiges appear. This limeſtone repoſes on 
the argillaceous or ſiliceous ſtrata; ſometimes 
the argillaceous are covered with maſſes of” 
granite, 4 ſometimes with lava. 


Theſe mountains, as en bre are 
the chief ſeat of metallic ores, particularly 
thoſe of gneiſs, metallic rock, and hornſtone, 
When they are covered with limeſtone, the 
ore is generally between the limeſtone and 
the argillaceous ſtones. Theſe ores run in 
veins and not in ſtrata, The calcareous rarely 
contain 'any ore, when they do, it is either 
Iron, copper, lead, or Mercury. Petrefac- 


tons 
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tions are found upon, but | not in theſe moun- 
tains, 


© Heterogenous,or compound firatified moun- 
tains “, conſiſt of alternate ſtrata of various 
fpecies of ſtones, earths or ſands either of the 
calcareous or argillaceous genus, or both, or 
metallic ores, and ſometimes lava, as toad- 
ſtone, &c. The lime-ſtone is always of the 
laminar, and not of the granular or ſcaly 
kind, and when it contains any ore, this is 

placed between its laminæ; it is very ſeldom 
Mak ſtones of the ſiliceous genus form any 
ſtratum in theſe mountains, except lavas; 
but the ſtrata are frequently interrupted by 
filiceous maſſes; ſuch as jaſper, porphyry, 
granite, &c. theſe may be called aps. 
Coal, bitumen, petrifications and organic 
impreſſions, are found in theſe mountains; 
alſo ſalts, calamine, gold in the ſandy ſtrata, 
iron in intire ſtrata or neſtways, copper in 
the ſtrata, lead ore, fingly or mixed with 


copper, (it ſometimes ſhoots through N 


ſtrata in ſmall veins, ) cobalt ore in the ſtops, 
pyrites every where; it ſometimes conſti- 
tutes whole ſtrata; the matrixes of theſe 
ores are chiefly of the calcareous or barytic | 
genera, rarely quartz, and never mica. 


„ Plotzgebur ge. f. Vanc len, kamme, Rucken Weck- 
Al. 1 _ not eee ith the correſpondent Engli/b 


technical terns, 
C623 There 
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There are ather mountains analogous to 
theſe, which yet cannot properly be called 
ſtratified, as they conſiſt only of three im- 
menſe kT: the loweſt granite, the mid- 
dle of the argillaceous genus, and the upper- 
moſt of lime · ſtone. When they are metalli- 
ferous, as they generally are, the metallic 
ores are found in the argillaceous part, or 
between it and the calcareous; theſe ores 
form veins or bellies, and not ſtrata; theſe 
may be called aue mountains. 


_ Confuſed 3 3 that! is, of a Fs 
or promiſcuous ſtructure, conſiſt of ſtones of 
all forts heaped together without any order; 
their interſtices are filled with ſand, clay and 
mica; they ſcarce ever contain any ore. 


Of V dleanor. 


Volcanos, or burning mountains, are 
8 culiar to no climate, and have been obſerved 
in every quarter of the globe: they have no 
neceſſary or regular connection with other 
mountains, but they ſeem to have ſome with 
the ſea, for they are generally placed in its 
neighbourhood. It is true that antient ex- 
_ tinguiſhed volcanos have lately been diſco» 
vered in the inland parts of moſt countries 
but this is one of the many proofs that the 
{ca at ſome remote Pn covered thoſe coun- 


at” tries. 
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tries. Sub-marine volcanos have often been 
obſerved even in our own times. £ 


Theſe mountains are of all heights, ſome 
ſo low as 450 feet, as that in Tanna , but 
they generally form lofty ſpires, internally 
ſhaped like an inverted cone placed on abroader . 
baſis. This cone is called the crater of the 
volcano, as through it the lava generally 
paſſes, though ſometimes it burſts from the 
lides, and even from the bottom of the moun- 
tain; ſometimes the crater falls in and is ef- 
faced ; ſometimes in extinguiſhed volcanos it 
is filled with water, and forms thoſe lakes 
that are obſerved on the ſummit of ſome 
mountains, TY 


Both the crater and baſis of many volcanic 
mountains conſiſt of lava either intire or de- 
compoſed, nearly as low as the level of the 
ſea, but they finally reſt either upon granite, 
as the volcanos of Peru, or on ſhiſtus, as the 
extinguiſhed volcanos of Heſſe and Bohemia, 
or on lime-ſtone, as thoſe of Sileſia, the Vi- 
centme Alps, and Veſuvius. The decompoſed 
and undecompoſed lavas form irregular ftrata 
that are never parallel to each other. No ore 
is found in theſe mountains, except iron, of 
which lava contains from 20 to 25 per cent. 


* Foſter, 143. _ 
Cc 3 and 


3ge Elements of Mineralogy. 
ba ſome detached fragments. of copper, 
antimonial and arſenical ores. | 


If we conſider the immenſe quantity of . 
"matter thrown up at different periods by vol- 
canic mountains, without leſſening their ap- 
parent bulk , we muſt conclude the ſeat of 
"theſe fires to be ſeveral miles, perhaps hun- 
dreds of miles, below the level of the ſea; j 
and as iron makes from + to 4 of all theſe 
ejections, we may infer that the interior parts 
of the earth conſiſt chiefly of this metal, its 
ores, or ſtones that contain it, whoſe greater 
or leſſer e avon in different parts 
may be the cauſe of the variation of mag- 


netic direction. 5 - 


The origin of theſe fires is not eaſily ac- 
counted for, It is well known that mar- 
tial pyrites, being moiſtened, will acquire 
heat; but that this heat ſhould burſt into 
actual flame, the concourſe of open air is ab- 
ſolutely requiſite ; however, it we ſuppoſe 
the heated pyrites to have been in contact 
with black wad and petrol, we may ſuppoſe 
the flame to ariſe, as we ſee it produced by 
art from the deſiccation of that ſubſtance, and 
its mixture with the mineral oil. That 
ore when heated affords le e air, 


Mr. Gerbard computes that Ye/uvius has ed from 
— _ Na to the year 185, 309658161 cubic feet, 2 Mi- 


1 
of 


n . 7 
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of which a very ſmall quantity is ſufficient to 
e flame: this flame once produced, may 
be ſupported by dephlogiſticated air from 
other ores, which Dr. Prigſily has ſhewn to 
afford it, and the phlogiſton may be ſupplied 
by pyrites, bituminous ſhiſtus, bitumen and 
coal; marl, ſhiſtus, horn-ſtone, ſhoerl, with 
a further addition of iron from the pyrites, 
are the true ſources of the melted matter or ' 
lava. The exploſion and eruption of this 
melted matter proceeds, in all probability, 
from the acceſs of a large quantity of water, 
which either enters through ſome crack in 
the bottom of the ſea, or from ſources in the 
earth ; if the maſs of water ſo admitted. be 
ſufficiently great, it will extinguiſh the ſub- 
terraneous fire; if not, it will ſuddenly be 
converted into vapour, whoſe--elaſtic force is 

nown to be ſeveral thouſand times greater - 
than that of gunpowder ; if the ſuperincum- 
bent weight be too great, it may cauſe earth 
quakes, but will propel the melted matter lat- 
terally towards the mouth of the volcano, 
where, meeting with leaſt reſiſtance, it will 
expel it, together with all the unmelted 
ſtony maſles it meets in its paſſage, It is 
eaſy to conceive that before the denſe melted 
matter is ejected, the dilated air of the yol- 
cano will firſt be forced out, and carry with 
it the aſhes and looſer ſtones adhering to the 
ſides and crater of the volcano, as has been 
Ces: obſerved, 
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obſerved, and elegantly deſcribed by our mo- 
dern Pliny Sir M. liam Hamilton, | 


The ſubſtances cjedted by volcanos are, 
phlogiſticated, fixed, and inflammable air, 
water, aſhes, pumiceſtones, ſtones that have 
undergone 00 fuſion, and lava. 


, 


The water proceeds partly from chat con- 
tained in the volcano, partly from the con- 
denſed vapors, and partly perhaps from the 
intimate union of the phlogiſton and dephlo- 
giſticated ait; an union which ſome late ex- 
periments ſhew to be productive of water in 
certain circumſtances... Part of the aſhes is 
plentifully moiſtened with this water, and 
forms 170 traaſs, &c. git | 

Stones of all wits and ſizes, even of 10 
feet in diameter, are projected by volcanos, 
and ſometimes to great diſtances: hence 
probably thoſe ſolitary mafles of granite, 
Which are ſometimes met with in lime-ſtone 
countries. . 75 4 


Lavas, in their paſſage FEY the vote 
cano and its caverns, and during their flow- 
mg, neceſſarily involve various forts of ſtone, 
which are not therefore products of fire, 
though found in lava; fach as quartz, ſpar, 
thoer), mg Rag thus various porphyries and 

pPudding- 


- 
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pudding-ſtones are. 80 which have "mw 
for their ground. | | 


Baſaltes, and in many inſtances choerl, ſeem 
to me to owe their origin both to fire and 
water: they ſeem to have been at firſt a lava, 
but this lava, while in a liquid ſtate being im- 
merſed in water, was ſo diffuſed or diſſolved 
in it with the aſſiſtance of heat, as to-cryſta- 
lize when. cold, or coaleſce, into regular forms. 
That baſaltes is not the reſult of mere fuſion 
appears by a compariſon, of its form with its 
texture; its form, it being eryſtalized, ſhould 
be the effect of a thin Aalen, but in that eaſe 
its texture ſhould be glaſſy; whereas it is 
merely earthy and devoid of cavities. Hence 
wie may underſtand how it comes to paſs that 
lava perfectly vitrified, and even water, are 
ſometimes found incloſed in baſaltes. "ws 
a Mineral. 511. Ven Trot, 28 5. 


The FORT" muh of lava ejected by 
volcanos, preſenting but a relatively ſmall 
ſurface to the atmoſphere, are many years in 
cooling, and many hundreds of years are re- 
- quired for their decompoſition ; this decom- 
poſition is quicker or {lower as they have been 
more or leſs perfectly melted. According to 
the obſervations of Sir Villiam Hamilton, the 
lava of Veſuvius forms one or two feet of 
ent, in 1000 years; this bed of mould 
being 
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being afterwards coveted with freſh lava, and 

this, after mouldering by that of ſtill latter 

eruptions, affords ſome ground for calculating 

oh age of the volcano at leaſt within certain 
mits. | 


The beds of lava are Ichi and nartoweſt 
in the proximity of the crater, and broadet 
and ſhallower as theyare more diſtant, unleſs 
ſome valley intervenes; pumiceſtone and 
_ aſhes lie ſtill more diſtant. From theſe obſer- 
vations extinguiſhed volcanos are traced, 
Many excellent inveſtigations of this fort 
may be ſeen in Mr. Soulavie's hiſtory of the 
ſouth of France. | 


| Baſaltic mountains ( common in Sweden ) 
ſeem to owe their origin to ſub-marine vol- 
Canos. 


Petrifications, 


The moſt remarkable obſervations relative 
to petrifactions are, 


16, That thoſe of ſhells are found on or 
near the ſurface of the earth; thoſe of fiſh 
deeper, and thoſe of wood deepeſt, Shells 
in /pecic are found in immenſe quantities at 
conſiderable depths. 


2 That thoſe organic ſubſtances that 5 
8 
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liſt putrefaction moſt are frequently found 
petrified ; ſuch as ſhells and the harder ſpe- 
cies of woods: on the contrary, thoſe that 
are apteſt to putrefy are rarely found petrified, 
as fiſh,, and the ſofter parts of animals, &c. 


3”? That they are moſt commonly found 
in ſtrata of marl, chalk, lime-ſtone or clay, 
ſeldom in ſand-ſtone, ſtill more rarely in 
gypſum, but never in gneiſs, granite, . ba- 
ſaltes or ſhoerl; but they ſometimes occur 
among pyrites, and ores of iron, copper and 
ſilver, and almoſt always conſiſt of that ſpe- 
cies of earth, ſtone, or other mineral that 
ſurrounds them, ſometimes of ſilex, agate, 
or. carnelian, 0 


4. That they are found in climates where 
their originals could not have exiſted, 


5*1y- That thoſe found in ſlate or clay are 
compreſſed and flattened, 


Of Metallic Ores. 
Iron ore is the only one that forms intire 
mountains, all other ores form but an in- 


conſiderable part of the mountain in Which 
they are found. | 


Ores either run parallel to the ſtony ſtrata, 
| TORT IRE or 
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or run_acto(6 them in all directions; theſe 
m—_ are called vVerns. 1 . 


be doe of veins, with PR Pr to ths 
abvrictin; is called their direction, and with 
relation to the horizon is called their inclina- 
* Their direftioh, + in the language of mi- 
ners, is denoted by hours ; the horizontal 
circle being divided into twice 12 hours, 12 
from ſouth to north, and 12 from north to 
ſouth : eaſt and weſt directions are therefore 
Werte by 6 o'clock. 

e veins that diverge from the 
principal are called ſlips; conſiderable maſſes 
of ore that have no great length are called 
bellies or flock-works ; ſo are alſo accumulated 
veins or thick bodies of ore formed by the 
junction of ſeveral veins. 


The ſtones which fill the cavities that form 
the veins are called the matrix (gang) of the 
ore ; the rocks that lie over the veins are 
called the roof; thoſe that lie under them the 
floor, and by ſome the hading ; the matrix is 
almoſt always a finer ſpecies of ſtone than 
the ſurrounding rocks, though of the ſame 
genus; even the rocks themſelves are finer | 


grained as they approach the vein. 


There 
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There is no matrix peculiarly appropriated 
to any metal; it has only been remarked, . 
that tin is generally found among ſtomes of 
the ſiliceous genus, and lead very een 
among thoſe of the caleareous. 


There is no certain ſign from which the 
exiſtence of an ore in any mountain be 
inferred, except the veſtiges of it im the beds 
of torrents or mineral waters, and the firuc- 
ture of the mountain itſelf, of which enough 
has been already faid, 


- 4 14 
b 7 


Of Hot Springs. LE 


Mr. T://mgton has remarked, that waters 
flowing through a blue marl filled with no- 
dules of pyrites are warm; Mr. Guettard 
has alſo obſerved, that all the hot mineral 
ſprings of France flow from ſhiſtus: hence 
there is no occaſion to derive their heat Om: 
| any ſubterraneous volcano, | 
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The Quantity of Metal in a Reguline State af- 
Jorded by 100 Grains of different Metallic 
Calces, and to which conſequently 855 are 
reſpectively equivalent. 


i „ Grains, 
Brown calx of iron afford of | 
regulus - - from 79 to 89 grs. 
Red ditto - - from 71,4 to 78 
Brown calx of 885.9 B 84 to 86, 5 
Minium - = - 9 
Calx of tin 
Precipitate per ſe - <« 
Flowers of zine 8, 5 
Calx of biſmuth + - + - 
Grey calx of antimony 96 
White calx of manganeſe 54 


Hence the quantity of calx, which 100 
parts of any of theſe metals would afford, is 
eaſily found; thus 100 gr. of lead would af- 
ford 113 of minium for - = 89, 100: : 100 
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nd Stone 


1 — — 5 


Calcareous Grit "1 . 
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522 — 
Stellſten 


. 
and pyrites. "3 
Growan _ - 


* 


Mica, 
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Muriatic Gen. 1 
100 Parts, Silex. 3 Irie Too, 
Mila: ma greſia » 4 cow — 48 —— 22 =» 
Kefſekil — — 450 — g& |—|-- — 
Steatites Tye F — 7. 2-f —:| 1! 
Argillaceous fteatites - - 1721— 17 jirſ— |- 
Chalk of Briancon 470 — 17 11— |—-t 
Soap Rook 70 — 17 | 13] — | — 
Aſbeſtos: = "> --|63|1rf 20 $ | —=..;þ....33 
Martial abeſtos > 462 112 150 1, — 10% 
Suber montanum 9 | 11 244 — 3,61 
Amianthus 464 6,9 15, 6 35 — 1,28 
Serpentine 44, — 23 14 145 = 
Talc Muſcovy 7 — 5 fi — 45 5 
Talc Venetian a larger portion of argul and, ſmaller 
ot magn ela. 5 
- Note, The en "aq calcareous. earths Ire in fi e 
fate in all the above tones," Pet” 
"# At u medium. dair, nd 2 of talc, 4. Wees. 
1 Ar a mediums. od Þ Grodair, 2. A „ N 
a ; * | + — Argillaceous enus. | 1730 11 4 En. 
F ee reoui Magneſia. Iron ¶ Water. 
Pure clay dry - 63 — - — 
Argillaceous marl dry 46 256 Fo —-¾— [== 
. Fuller's earth '- 53 [5 3 41171 
Pouzzolana 57 20 20 | — 
Tripoli 849 71 —— — | 3 Ir # 
Pure mica -- 3828 —— [20 14 | r 
Martial miea 34, 257 — 1s 8 FT 
Roof ſlate or ſhiſtus 40 26. 4 mild 8 mild [14 - 
Flagſt. or argill. fhiſt. 360 56 — 4 ( - 
Horn- ſtone 37 22 | 2 16 73 — 
Killass += 25 | — [9 — 
Toadſtone 6314477 — 6 — 
Zeolyte 60 20 [8 ——— 1125 
Pitch-ſtone 5 651. 161 — | — 8 1147 
Gronſten 27 - Horne and mica, or horn- : 


uartz and argill. 


Horn- ft ne, mica, ſhorl, darts, 


Argill, mica and quartz. 


* At a medium wren pertectly dry, 63 fil.ceous, 
And marine acid at a medium. 
1A 


At medium. 


Mild 


nd air, 


at a medium, 


| White c ix of | iron. 
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100 Parts 


Cryſtal . - 
Flint - - 1 
5 „ © =@- 
aſper = 
. = 149 
Ruby - 1 a 
r 
Hyacinth -' - '£ 
Emerald - - 
Sapphire 
n — 
is lazuli 
Felt tſpar 
Veſuvian garnet 
Garnet - - 
Martial Garnet 
Shoerl tranſparent = 
hoerl Black 
ar ſhoerl]l - = 
8 7 
aſaltes = 


rr 


i . 
| BG 2. Ad Fs Foz LN: rr 


Ga. 


— 


e = 
1 
_ 


Rowley rah 
Comp. an 
Vitreous ditto +. - 
Another from Lipari - 
Black agate of Iceland | 
nearly as the above 
Pumice ſtone - + + 


Martial muriatic ſpar +| 


Turkey ſtone += 
Rag 
Silſceous grit with cal · 
careous cement 
Siliceous ditto with ar- 
gillaceous cement - 
Ditto with ferruginous 


lar lava. 


ſ tonne 


cement 


a ©,6 copper, and | 
believe. c 11 Ponderous, d 5 water, 
f Remainder calcareous. g Al believe, 
As I believe. k As I believe, 1 As I believe, 


acid, 


bo 


[Argill 


| Siliceous Coke, 


Silex. 


— * 


0 oo wn O's © 
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180 tial fluor, 20 3 as T 
e At a medium. 


b As I believe, 
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5 Wartz, felt ſpar and mica. 
Granite 1 6 arts. elf ar and ſhoerl. 
Stellſten „ eee 


& I* : 
Sranitellso - | Wa"tz and mica, 
-Rapakivi - '- - 


ranitone Felt ſpar and mica. 


Murkſten jo; : ' . py. : 
Norks „ I Quartz, garnet and miea. 
Jaſper, chert, lava, ſhoerl containing 
.. Porphyry--.----- --- 4 quartz, felt ſpar, ſhoerl, mica, or 
h e * cryſtaline oe. 
as. . | Jaſper, chett, Giliceous grit, or lava 
Pudding fone ifs SE an bole: of an oval form 
Siliceous breccias - 


The ſame ground and contents, but 
in angular forms. 
= Quartz, mica, ſteatites. 
F 1 1440 6710 9 — ©. Quarta, mica, ſer ntine. 
Gne s - »- -»& Quartz, mica, ſhoerl, ſteatites, or 
, f @ 4 ſoap rock, "P | : 11 
II LQuartz, felt ſpar, mica, ſerpentine, 
Amygdaloides « + . 4 + conexiuing ſpar or 
Mae ix cn... { Quartz, clay and ſteatites, and felt 
Metallic rock of Born 5 4 metimes,) 4 
Variolite +,,,,, - Serpentine, containing various tones, 


Py Ez of Ingr i in Natural Salti. e224, Cap gs 


n eee rar 


| : Acids Alka. ] Earth} Water 
Tartar vitriolate | 31 63 — [6 
Glauber's ſalt 14422 — 64 N 
Vitriolie ammon. 42 40 — | 18 2 
ao 424 7 "9 'S , Ld VE ; 
um ges. wy) . Spesen Aube 
VItriol of iron 20 — | £511.28 iron. 
. BY, ST” 954 125 
Ditto of copper -| 30 | — | =» | 43 | 27 copper, 
8 zinc | 42—— 53} 20 zinc, 
4 30 [63] = 1 
Cubic nitre - 29 | co | — | 21 
Nitrous ammon. 4640 — | 14 
Nitrous ſelenite 353 | — | 32 | 35 
Ditto Epſom - 36 — 27 37 
Salt of Silvius - 130 63] —1] 71 
Common falt - «| 33 | co — 7 | 
Sal, gmmoniac +] 52 | 40 | — 5 
Marine ſelenite 42 | — 38 20 
Borax purified · 5 341171—1 47 


Wanmintze * 1 H A” I 0G , 
e, I fu | 


1819 


 Inflommable 1  - 


Hepatic air—100 cubic inches of it united'to | 
water may contain 8 of ſulphur. 
aver e 49 of n 


fy 4 4-4 4 i © * „61977 


Sn MK 3 SELL 40 
2 1 1008 9 — — 


N | | F 
i 


W | of 2 5 in Metallic Ores. 
100 Parts. Cold. 


Ore of Adelfors. or Norwaj—995 9 mart 
Pyrites 0,41 gold. 

of Salſburg in Peers, arſenical 
| 2 2 052 of gold. w_ bay. 
W we] agaya—g9. . rites, ena. a 
ſilver, 0,83. of gold. 1 ga a 
Gold ſand of Africa—0122 at molt 19 1 


wth 


@Y\ + 
„ + a des a> . 1 * n * 


100 Parts. Silver. 


Vitreous ore 25 ſulphur; and 75 of Given, 

Slightly arſenicated: at- nadanal-cangl==to 
arſenic, and go of filver.., _ .. 

—— ſuperarſenicated at ditto—ditto from: 4 
to 6 028. of ſilver per quintal, 

Red ore—31 realgar, 8 ſulphur, and 60 filver 
generally. 

Black ore ſolid 40 ſul phur, 1 and py⸗ 
rites, and 60 ſilver. e 
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(asf b 
Black ore looſe—75 ſulphur | and pyrites, and 


25 ſilver at moſt. g 
Hſenico- martial ore from go to iron, 
and arſenic, and from 10 to 1 of ſilver. 
White ore - from 70 to go of ſulphurated 
copper, arſenic, and f iron, and mn 10 to 
30 of fie 440»: . 
Orey ore — from 12 to 24 5 copper, 2 1 
to 12 of ſilver, and the remainder fal- 
phur, arſenic, and a little iron, 
Brown ore —moſtly copper, ſulphur, arſenic, 
a little regulus of antimony and iron, and 
from 1 to 5 per cent. of ſilver. 
Plumoſe ore pyrites, arſenic, antimony, and 
about 1 per cent. of ſilver. | 
Cobaltic ore—ſulphur,"arſenic, cobalt, iron, 
and from 40 to 50 per cent. of ſilver. 
Vitriolic and marine ſilber about 70 of ſilver. 


1 _—_— 


* * 1 1 


100 parts. 95 Copper. 


Red calx of copper—36 fixed air, i ; water, 
73 copper. 

Browni iſh red-—pyrites, and from 20 to 5 of 
copper. 

Malachite—29 aerial acid and water, and 71 
of copper, 

Mountain green—22 aerial acid; 6 water, and 
72 of copper. 

Mountain blue—29 aerial acid, 2 water, and 
69 of copper. 

Fitreous 


8 (469). 8 
2 Hreous copper ore 10 of 12 ſulphur, dps 
of copper. 
. ore — 20 to 30. iron, from 40 to 60 of 
copper, the 1 ſulphur. 
Yellow copper ore—pynites,,.. ſulphur, And 
from 4 to 30 parts o copper. eee 
Grey copper:/ore—arſenic, P pyrites, t 35 
td bo copper, and a little ſilver. 
Blendoſe copper ore —pyrites, pſeudo galena, 
from 18 to 30 copper... dee 
Shiftoſe copper are-righilius, ſulphur, from 6 
to 10 ww, en ear 157-5 Ae 
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Steel ore—from bo to 80 12 
Blact eiſen rahm— 7 plumbago, 26 iron. 
Sparry iroſi ore calcareous earth, 24 man- 

ganeſe, and 38 iron. | 

Fles ferri-—b 5 calcareous earth, and 35. calx | 
f Magvetis ſend of Virginia about 50 bf iron. 
| Hematites—from 40 to 80 of iron. 
: Grey iron ore-+hderite, and from 40” to 66 
of iron. Aker 

Hi gland argullaceons ore—from 30 to 66 of | 
iron. We 
Ditto mp y—ſiderite, and 36 of iron. 


Siliceous ore—2 5 to 30 of iron. Were an 


100 


5 enn BN 1 ö 


/ 


110 ) N 
EPO Sn 12 vo 1 1 001 
. Wh 
Black tin n FR A iron 2 935 9 6 
Red ditto more of i iron than of ti J 
Sulpburgted tin o per cent. har, inde, 
opp , the remainder tin. BI 8, OF 
a Sate a . ee eee 
100 Parts, Lead." mA 


N. n 4 


Mitt lead oro -a little iron, agi or r calca- 
reous earth, 80 to o of tin. 
Tas oh ditto more irony argill, 86 or 0 of 


ad >) in 5 


A ditto—ſtill more iton, ſeldom Vere, 
utſh ditto—a little cop 

Vitriol of ditto—about 70 of bet,” CE la be. 

3 15 3 2 of e from 
0% 5g o 
e 

Antimonial. kad ore—antimony,. LS 0,08. to. 

' 6,16 ſilver, and from 40 to 50. of lead. 

Pyritous. lead or6———Fyrites, 18. to 20, of 


lead. 
Reged e « little ſilver, 144 
O e al. 


. 


_ 
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100 Parts, . Mercury. 
Native calx of mercyry=—yg fixed air, and * 


mercury. 

Vitriol and marine ſalts of ditto— About 70 
mercury. 20 eie 141 10- Som- ; | "a 2, 

Cinnabar —20, Sulphur, and 80 eng, 15 

Fyritous ore of mercur 1 
pyrites, 1 of mercury. 2 

— — — — * — | 


100 Parts, Zinc.” J l 


Pitreous Ore, Zine, est Ac b ec 6 \ 
water, 1 iron, and 5 calx of zine" 

Tutanego—Iron, argill, ad from 60 to/ 9s of 
Zinc. | 

Calamine. Iron, clay, rarely calcareous: ee 

or lead, 30 to 84 calx of dito. 

Zeolytic ore —Quarta, ene and about 36 $ 

288 of zinc. 1 1 
ende, pſedagalena 1 —8 iron, copper, 
26 2 4 water, 6 ſilex, wi Zinc. 

Ditto black—1 Arſenie, 9 iron, 6 lead, 29 
ſulphur, 6 water, 4 ſilex, and 4 5 zinc, | 4 

Ditto red—5 Iron, 17 ſulphur, 5 water, 5 
argill, 24 artz, and 44 zinc. 1 

Ditto, phoſphoric— 5 hn. 20 ſulphur, 4 oh 


ſparry acid, 6 water, 1 ſilex, and 64 zine. 
Ditto grey—Galena, petrol, ſulphur, 24 zine, 
F S 100 


* 
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100 Parts Regulus of Antimon. 
Antimony——26 Sulphur, and 74 regulus. . 
ee ditto— The ſame as the planets 
ſilver ore. b 
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100 Parts Regulus of Arſenic. 


Orpiment—x o Sulphur, and go arſenic. 
Real gar —16 Sulphur, and 84 arſenic. 


- 
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100 Parts. Manganeſe, 


Sparry i iron ore—50 Calcareous earth, 22 iron, 
and 28 calx of manganeſe. | 


100 Parts, 
Molybdena—45 Acid, 55 ſulphur. 


. 


